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EDITORIAL 


Bombs and Blackouts 
YX J 1TH cannon crying for copper, airplanes for alumi- 


num, and munitions manufacture for electric energy. 
this may not be the best time to urge the construction of 
new rural electric lines and the connection of added loads. 
Even so, with the loss of labor from the farm and the need 
for increased food production, extension may be wise where 
electricity does definitely make farms and farmers more 
productive. 

But much more critical is the protection of agricultural 
activity already dependent on electricity, and especially that 
contingent on continuity of service. Large poultry and egg 
production are demanded, and both depend in considerable 
measure on electric light and heat. Laying houses suddenly 
darkened, and brooders gone cold, would take a toll not to 
be measured by the hours of interruption. Saboteurs are 
smart enough to see the havoc they could work by blasting 
rural substations or other vital links between generator and 
incubator or milling machine, locker plant or creamery. 

It is not for the layman to suggest detailed methods, but 
he can properly propose the principle of interconnection or 
other means of duplicating sources of energy, and of carry- 
ing such protection as close as may be to the individual 
farm. Materials for such strategic linkages may properly 
be released from the nation’s limited resources. All agricul- 
tural engineers, simply because they know the part played 
by electricity for food producers, may well lend the weight 
of their influence in support of such plans as may be pro- 
posed by their colleagues in the rural electric wing of the 
profession. 

Before this war is much older, blackouts promise to be 
the order of the day—or night. It is not too early for farm 
structures and rural electric engineers to go into a huddle 
on how to provide prompt blackouts of farm homes, barns, 
and poultry houses. For the latter, at least in vulnerable 
areas, blackout protection probably should be continuous. 


Profit the Yardstick 


OWEVER plausible may be the slogan, ‘Take the 
ta profit out of war’, for purposes of political oratory, 
it is a poor principle—possibly a fatal fallacy—for a nation 
whose destiny depends on a war of production. Profit may 
not be noble as a motive, but it stands as the most reliable 
measure and the most potent stimulus of efficient production. 

Whether figured against competitive bids, ordnance 
department estimates, or pre-existing cost levels, the road 
to profit is the more economical use of materials and man- 
power, multiplied by the speed of production. Right now 
this nation needs to make materials and man power go 
farther—much farther—and above all it needs speed. 

Profit as the method and measure of speed and econ- 
omy costs but little. If we are correctly informed, a corpora- 
tion of any consequence already pays federal income and 
surtax of more than 30 per cent on its normal earnings. 
with 55 per cent proposed for next year. What are called 
excess profits are now taxed from 35 to 60 per cent. When 
those rare profits are recaptured to the tune of some 70 
per cent, it leaves but a passing premium for the services 
of scientific and production genius, in the case of war 
goods, and on civilian supplies—still the greater part of our 
production—profit taxes are a bonanza for a federal treasury 
trying to finance the most costly war of all time. 

Because they make materials and man power go farther 
and faster, engineers are prime producers of profits, the 


social blessings and national security which spring from 
profits. Because profits today point the way to savings to- 
morrow, engineers wield the most potent tool for economy 
amid the frightful wastes of war. Let them use that tool to 
the full, and proclaim it proudly. 


To Ag Engineers 


Y message to each and every agricultural engineer in 

this hour of our country’s great need, is that he feel 

strongly within himself that he is important in the winning 

of the war, and in trying to shape the kind of a country he 
wants to live in when the war is over. 

I know there is a tendency for the average individual to 
think that he is not important—that he is too infinitesimal 
a unit in the whole machine to have any effect upon it. A 
tractor would have a difficult time trying to run without 
contact points and valve springs. I have sufficient confi- 
dence in the intelligence and common sense of agricultural 
engineers to know that they can be contact points and valve 
springs. I do not mean that the points should arc and the 
springs snap out of place. They are a necessary part of the 
machine, and they must be ready to spark or push when 
sparking and pushing is needed. 

Gro. W. KABLE 
President, A.S.A.E. 


Geared to War Effort 


A rapidly as may be, the activities of the American So- 
ciety of Agricultural Engineers will be more definitely 
geared to the combined efforts of the United Nations to 
win the second World War. 

Responsible leaders recognize that the production of 
food, feed, and fiber is second to none as an essential part 
of the all-out war effort. Moreover, the demand for expan- 
sion of such production is growing, and that means expand- 
ing responsibilities for agricultural engineers. 

In the application of engineering to the many problems 
of field production, processing, storage, conservation, etc., 
as ainel to agricultural production as a whole, it is not a 
case of bringing the agricultural engineer into the picture— 
he is already very much in it. It fact, since the first world 
war especially, the agricultural engineer has made great 
strides in applying engineering techniques to agricultural 
requirements and processes; indeed his achievements rank 
with those of other engineering groups in their respective 
fields. So it may be said that the work of agricultural engi- 
neers, in their everyday jobs, constitutes a definite, direct 
contribution to the war effort. However, the war will tre- 
mendously enhance their opportunity to serve both agricul- 
ture and their country. 

The strong forte of the agricultural engineer is in in- 
creasing the efficiency of labor in farming operations by 
means of improved management, machines, structures, and 
instead of being made to feel that he is unpopular in show- 
ing how it is possible for fewer people on farms to produce 
more at lower cost and therefore at greater profit to them- 
selves, the engineer will now have the green light in render- 
ing such assistance as his particular talents make possible in 
speeding up agricultural production and in providing for 
adequate shelter, storage, and other facilities for all essential 
farm commodities. 

The A.S.A.E. will direct its activities toward giving 
agricultural engineers every possible help in connection 
with their contribution to the war effort. 
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Land, Labor, Machines—Key Factors 


in Wartime Agriculture 
By Frank J. Zink 


MEMBER A.S.A.E. 


duce more food than has even been produced before in 

this country. Farmers now have the green light to drive 
ahead with discretion, after having proceeded on the amber 
light for a number of years. The destination as set up by 
Secretary of Agriculture Wickard is clear for 1942. The 
only control is for the purpose of obtaining balance, so that 
we will not have all wheat and cotton jeans and not enough 
meat, milk, and vegetable oil crops. The state and county 
defense boards serve as the guides to increases or decreases 
of crops. It is the duty in the war effort of every farmer to 
inform himself what is expected of him as a production 
manager in agriculture. 

The term “‘production manager” is used in the sense 
that the farm is a factory. All farms in the country, over 
six million of them, are factories. Each has a production 
manager. Each is a family unit, perhaps in fully ninety- 
eight of every one hundred cases. Many, the majority, have 
no employed personnel. Thus the skill of each farm mana- 
ger along with the skill of each member of his family is 
applied to the family acres. 

Only three major things add up to equal food. They 
are (1) these family acres, the land; (2) the farm family, 
the labor; (3) the production tools, the farm machines. 
The raw materials are taken directly from the sources on 
the farm itself with a few supplementary exceptions in each 
production unit. 

According to reports, there are only about 200,000 
manufacturing firms in the country. They, too, are man- 
ned by production managers, but there are only a few as 
compared to the number of managers in agriculture. They, 
too, use labor. They use materials, but in their case the 
materials must be brought in from mines, mills, and other 
factories. They use production tools all of which process 
materials in a dead, inert con- 
dition. These production tools 
may process the materials at 
the rate of 24 hours per day 
in a 365-day year. 

Agriculture, on the other 
hand, uses production tools, 
all of which must be keyed to 
living organic substances, each 
of which has some life cycle. 
Thus the life cycles determine 
the time and the duration of 
usage of the farm machines 
all the way from soil fitting 
through planting, cultivation, 


ik 1942 the job of the United States farmer is to pro- 
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insect control, harvesting, processing the crops, and then 
through feeding the crops to livestock for producing animal 
products. 

There are many people who do not recognize these 
life-cycle differences between agricultural production with 
machines and factory production with machines. Also, in 
agricultural production, when weather conditions are dis- 
turbed, the times and usages of machines are also dis- 
turbed. Everyone having to do with planning the supplies 
for farm production, must take into full account these basic 
differences together with the basic differences in manage- 
ment of factory and farm. 

To increase factory output besides installing more effi- 
cient machines, new employees can be trained and 16 and 
24-hour day operations inaugurated. This is not true in 
agriculture. More efficient machines may be used to de- 
crease farm labor requirements. Better management skill 
must be used to increase land productivity and animal pro- 
duction efficiencies. Unlike the factory, where doubling or 
tripling output may be a reality when needed, the farm can 
increse only a few per cent in each individual case. 

The family acres, representing the land portion of our 
farms, are limited. The 1942 agricultural program is not 
intended to expand and add more acres, especially this year. 

On a per capita basis, since 1910 each person of the 
United States has used the products of no more than 2.2 
acres of harvested crops, or no less than 1.8 acres of har- 
vested crops for supplying the needs of food, fiber, and 
tobacco. In this thirty-year period, the average per capita 
acres of such crops harvested stands at exactly 2.0 acres. 
What has been learned to improve production efficiency on 
a per acre basis has about kept pace with declines of land 
productivity. 

To feed 10 million more people in addition to our 

own population under the 
unio» lend-lease program, the farm 
reasons manager, on whom the re- 
sponsibility rests, has but two 
courses open to him — either 
be more efficient by at least 
8 to 10 per cent, or bring 
more land into the produc- 
tion of food and fiber crops. 
Every acre of crop land taken 
out of unwanted production 
must be used to its highest 
efficiency in desired produc- 
tion. The sensible course and 
obviously the most feasible 
course open to each farm man- 
ager is to increase production 
efficiency. The knowledge is 
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available to do the job. Those farmers now using best 
known practices probably are near the peak of their pro- 
duction efficiency. Therefore, on the less efficient farmer 
rests a greater responsibility than on the more efficient. 

Whatever happens, we must this year avoid permitting 
any land to go out of production. 

The population has increased while at the same time 
the number of persons employed in agriculture has de- 
creased. This is not alarming. The only cause for reflection 
is the increased rate of persons leaving agriculture during 
war periods. 

The use of labor is the principal point of improved 
agricultural production efficiency. However, for labor to 
improve its efficiency in agriculture, it must have machinery 
geared with it. Any regression to less efficient machines or 
any less machinery means greater amounts of labor will be 
required. 

In World War I, there were over a million fewer per- 
sons employed on the farms at the end of the war than at 
the beginning. In 1941, there were 462,000 fewer em- 
ployed than during the average of the 5-year period, 1936 
through 1940. The agricultural program as revised to 
January 16, 1942, will require this year the productive 
capacity of 605,000 more men than were required during 
the average of this same 5-year period. Thus we begin 
this year short the time available from 1,067,000 persons 
for the job scheduled. The labor of persons who leave 
agriculture in 1942 must also be replaced. 

Farm labor, therefore, is the real hurdle in our gigantic 
food-for-freedom effort. It represents a concrete problem 
on about one farm in five for the United States. 

Obviously the answer to the needed farm labor for the 
added productive effort, when not available from family 
or older or younger age groups, can only come either from 
working longer hours, or the extension of the production 
effort by farm machines. A great many farmers are near to 
the limit of their use of time. It is highly difficult for any 
efficient farmer practicing diversified agriculture to increase 
materially the number of hours he works. Therefore, be- 
cause the efficient farmer cannot expand greatly by increas- 
ing the length of work days, the greater share of the respon- 
sibility rests upon those farmers who have surplus time 
available. 

Farm cost accounts in New York state have recorded 
work years of an average of 2,995 hours. This is equiva- 
lent of a 59-hour work week. The average work year for 
the country is around 2,500 hours on farms. This is an over- 
all average of 50 hours per week. Naturally peak seasons 
of work on farms, especially during harvest periods, require 
many 65 to 75-hour weeks. 

Farm machinery purchases tend to be normal when the 
supply of farm labor continues on a steady normal decline. 
However, just as soon as the supply 
of farm labor, as in this war period, 
is sharply decreased new demands 
for equipment begin to develop. 
At such times farmers strive to 
satisfy their needs for farm equip- 
ment irrespective of farm income 
or buying power. Farmers pur- 
chased machines in World War I 
to offset the loss of over a million 
persons employed. By doing this, 
they were able to continue to in- 
crease food production. 

The supply of machines now on 
farms is below normal. The tend- 
ency is to increase the amount of 
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machines on farms to compensate for the decreasing trend 
in the numbers of persons employed. 

The farm machinery situation today, in this war period, 
is not comparable to earlier situations. In the late thirties, 
farmers purchased machinery for three reasons besides nor. 
mal replacements of worn-out machines: (1) To balance 
the low rate of replacement during the depression years; 
(2) to replace fa. lost from agriculture since 1935 to 
date, which now amounts to 905,000 persons, and whicl: is 
about 9 per cent of the average number of persons cm- 
ployed in agriculture during 1941; and (3) to put into 
practice measures of improved agricultural efficiency coming 
from many sources, such as improved engineering design, 
changing agricultural practices, soil conservation, sanitary 
regulations for dairy and meat production, and livestock 
feeding efficiency, as well as for labor saving. The needs 
for equipment in these latter items of activity, including 
higher living standards, have carried demands for farm 
equipment far beyond the desire for machines to save labor. 

What about the machinery supplies for 1942 to reach 
this increased food goal ? 

This has been a topic involving many months of discus- 
sion. Surveys both private and public have been made. Gen- 
erally speaking, these quotas average around 80 to 85 per 
cent of the 1940 production, although for a few machines 
used chiefly in milk and oil seed production, the quotas are 
in excess of the 1940 figure. Quotas for attachments and 
parts are somewhat higher to offset the reduced supplies of 
the new machines in 1942. 

It should be kept in mind that these are percentages of 
1940 output. In 1941 the production of farm equipment 
was materially increased, due to the progressively increas- 
ing demand because of the serious farm labor situation and 
the inauguration of the program of the U. S. Department of 
Agriculture for increased food production. 

Land, labor, and machines are the main factors of food 
production. We know exactly how much land, how much 
labor, and how much machinery there is available in 1942. 
It becomes the individual farmer's problem to study his 
own case very minutely, and by so doing increase the land 
efficiency, increase labor efficiency to offset men no longer 
available, and increase the efficiency and use of time-saving 
machinery to do the big job ahead. 

Now as at no other time, the agricultural engineering 
profession has an opportunity to exert its influence, for 
here is a definite need for the knowledge of engineering 
efficiency combined with the undertaking of agricultural 
problems. Every agricultural engineer can make himself 
felt through intelligent cooperation with the movement for 
increased production through increased efficiency. 
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Some Engineering Phases of Grain Storage 
By H. J. Barre and C. F. Kelly 


MEMBER A.S.A.E. 


HIS paper discusses primarily the engineering phases 

of the more important problems of grain storage 

and of studies which have been conducted during 
the past two years by the Bureau of Agricultural Chemistry 
and Engineering (USDA) in cooperation with some of the 
state and other federal agencies. Reports covering a large 
part of the previous investigations of wheat and corn stor- 
age are published in the form of USDA circulars and arti- 
cles in AGRICULTURAL ENGINEERING, a list of which is 
appended to this paper. Additional projects have been 
added within the last few years. 

About two years ago, a Bankhead-Jones project on grain 
sorghum storage was initiated with a field station at Hays, 
Kansas. This is cooperative with the Bureau of Plant In- 
dustry, the Agricultural Marketing Service, and the Kansas 
Agricultural Experiment Station. 

More recently a new project on methods of properly 
caring for grain in long-time storage was begun. The a 
for this project are supplied by the Commodity Credit Cor- 
poration. Several federal and state agencies are cooperating, 
including the Commodity Credit Corporation, the Agricul- 
tural Adjustment Administration, the Bureau of Agricultural 
Chemistry and Engineering, the Bureau of Entomology and 
Plant Quarantine, the Bureau of Plant Industry, the Agri- 
cultural Marketing Service, and state agricultural experiment 
stations of North Dakota, Kansas, and Iowa. Regional 
headquarters are at Ames, Iowa, with field stations at 
Hutchinson, Kansas, and Jamestown, North Dakota. 

Wheat Storage Studies. Although storage studies have 
been conducted during the last several years at four field 
stations under a Bankhead-Jones project, the problems of 
the storage of wheat over periods of three to five years 
have not been covered completely by this project. In antici- 
pation that new problems would be encountered by long- 
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TABLE 1. 


COMBINATIONS OF TREATMENT, TYPE OF WHEAT, VENTILATION, SIZE AND TYPE 
OF BINS IN MANAGEMENT STUDIES AT HUTCHINSON, KANSAS 
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time storage on farms, the Commodity Credit Corporation 
has supplied funds for careful planning and detailed obser- 
vations in connection with two experimental wheat storage 
sites. One of the sites selected is at Hutchinson, Kansas, 
which is in the hard winter wheat area, and the other is in 
the spring wheat area at Jamestown, North Dakota. The 
Corporation has also made available steel bins and wheat in 
its possession. The erection and filling of these bins, in- 
volving the erection of about 340 bins and the placing in 
storage of about 600,000 bu of wheat, were begun in June 
1941 at Hutchinson and completed the latter part of 
August. At Jamestown, the work of erection and filling 
was about a month later. 

The studies at each of the two locations consist of four 
parts or divisions, namely, (1) management, (2) floor, 
(3) ventilation, and (4) special studies. The field work, in- 
cluding the procuring of samples, observing temperatures, 
fumigation of bins, and analysis of data, is a joint obliga- 
tion of the Bureau of Agricultural Chemistry and Engineer- 
ing and the Bureau of Entomology and Plant Quarantine. 
The Agricultural Marketing Service makes all determina- 
tions of grade and all fat acidity, protein, germination, and 
milling and baking tests. The Agricultural Adjustment 
Administration through its county associations in the coun- 
ties in which the two sites are located, makes all arrange- 
ments for obtaining the wheat and takes care of many other 
matters incidental to the project. The state agricultural ex- 
periment stations of Kansas and North Dakota cooperate by 
providing any assistance needed and by furnishing equip- 
ment and technical advice. A brief discription of each part 
of the studies follows: 


Management Studies. These are designed to permit the 
evaluation of different types of treatment and conditioning 
practices as well as to determine what types of structures 
will be most effective and economical in keeping wheat in 
good condition over a period of several years. The influ- 
ence of high dockage and of low test weight on the ability 
to keep wheat in good condition is also to be determined. 
Management studies apply to 
about three-fourths of the 
wheat in storage at each site 


1000-bu 4000 to 5000-bu 
2740-bu bins bins bins _~ the rire of 
Wheat ‘Tight Tight floor. Tight Tight Hort 1s therefore extended in 
type floorand Tight walls,and Solid Perforated floor and floor and this direction. Table 1 gives 
Treatment q1) walls floor roof L-tube L-tube walls L-tube walls the number the size and the 
1 No treatment, no aay are 
initial fumigation (a)* 3 types of bins and the kind of 
P Preventive wheat to be placed in each 
No treatment after i 
initial fumigation (a) 3 3 2 2 2 group of bins and treatment 
3 Oilspray of wheat sur- to be applied or the condition- 
face,JuneandSeptember (a) 3 2 2 2 ing practice to be followed 
4 Fumigation, June h H hi i 
and September (a) 3 2 2 2 at the utc inson site. 
5 Turning in January (a) 3 2 2 2 1 Essentially the same plan 
Curative is followed by Jamestown, ex- 
6 Fumi y 1 . ‘ 
—e a P , " " , ys — bins - not 
(c)+ 3 used, an urum wheat is 
7 Turning and clean- ‘ 
ing when necessary (a) 3 2 2 used as well as hard spring 
8 Turning, cleaning, wheat. Also a few modifica- 
and fumigation : ° a 
reels sei ‘ . tions are made in the treat 


*(a) Hard red winter wheat with typical grade factors. 
**(b) Same as (a) except high dockage. 
*(c) Same as (a) except low test weight. 
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ments to fit the conditions of 
that area. The conditioning 
methods may be considered as 
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Fig. 1 (Left) Part of the experimental wheat storage site at Hutchin- 
son, Kans. There are a total of 166 bins. On the right are 1000-bu bins, 
on the left 2740-bu bins, and in the center is one of the 5000-bu bins. 
Nearly 300,000 bu of wheat have been placed in storage. A number of 
bins have been left empty for turning and cleaning purposes e Fig. 2 


being of two different groups or classes, namely, those 
which are preventive and those which are curative. Bins 
of three different sizes are used to learn what storage 
difficulties may be encountered and what the possibilities 
are for reducing the cost by increasing the size of bin. The 
large bins at Hutchinson have been supplied on a loan 
basis by several steel bin manufacturers in the interest of 
these studies. 

Bins have been made with different degrees of tightness 
by caulking walls, floors, and even roofs, for the purpose 
of determining the merit of tightness for not only keeping 
out moisture but also for the control of insects. The 4500-bu 
bolted steel tank shown in Fig. 2 represents an extreme in 
tightness. 

Both perforated and solid-walled, 18-in central tubes 
have been installed in a number of 2740-bu bins. The 
bottom of the tube is connected to outside air by a horizon- 
tal duct running from the center of the bin to the door. The 
tops of the tubes open into the space underneath the roof. 
The solid-walled tubes are intended to perform only the 
function of cooling the wheat. The perforated tubes permit 
a limited amount of aeration as well as cooling. It is 
planned to have the ventilators open during cold weather 
and closed during warm weather. 

All of the wheat used for these studies is of the 1940 
crop. The wheat at Jamestown had been stored for one 
year in surrounding country elevators and that at Hutchin- 
son in local terminal elevators. In general, the wheat in all 
bins at each location runs about the same in moisture con- 
tent and other grade factors; however, at both Hutchinson 
and Jamestown several bins are filled with low test weight 
wheat and several with high dockage wheat. 

Samples for grade, milling and baking, fat acidity, 
germination and protein tests are being taken periodically 
and close watch is kept upon insect activity by the ento- 
mologists. Thermocouples are being installed in each bin, 
and it is planned to make temperature observations every 
two weeks. Complete records of cost of the various treat- 
ments, such as fumigation, turning, and cleaning are also 
being obtained, and we feel that from these data it will be 
possible to draw definite conclusions as to the best and most 
economical method of storing wheat in farm size structures. 

Floor Studies. In view of the lack of information on 
floors suitable for grain bins, a total of 13 different types 
of floors and floor treatments are being observed at each 
station in 1000-bu bins. The different types are as follows: 

1 Steel floor laid over earth fill 

2 Same as No. 1 except gravel fill 


a Ce 


Ba3> 


(Right) A 4500-bu bolted steel tank under observation at the Hutchin- 
son wheat storage project. This bin represents an extreme in tightness 
of construction the advantages of which are to be evaluated from the 


standpoint of keeping grain in condition and keeping insects from rein- 
festing the wheat 


3 Same as No.1 except floor laid over hollow 
masonry blocks 

4 Steel floor laid over wood joists set up off the 
ground 

5 Concrete floor laid over earth fill 

6 Same as No.5 except gravel fill 

7 Same as No.5 except floor laid over hollow 
masonry blocks 

8 Same as No.5 except overlaid with a layer of 
moisture-proof paper 

9 Same as No.5 except overlaid with 1-in wood 
boards 

10 Same as No. 5 except overlaid with both moisture- 
proof paper and 1-in boards 

11 Same as No.5 except asphalt applied hot and 
topped with 1-in concrete 

12 Single wood floor set up off ground 

13 Double wood floor set up off ground with layer 
of moisture-proof paper between. 


Each of the types is studied in duplicate at both Jamestown 
and Hutchinson. 

A special probe is being developed to permit taking 
samples of grain in contact with the floor without empty- 
ing the bin. In this way, continuous observation of the 
condition of the grain next to the floor can be made over 
an extended period. 


Ventilation Studies. In view of the need for methods 
of conditioning damp wheat on farms, some of the move 
promising methods of bin ventilation are being tried at 
both bin sites in order to determine more nearly the limita- 
tions of each method. For example, at Hutchinson, the 
methods being tried are as follows: 


Wind pressure cowl with central chamber 3 bins 
Perforated floor with pressure cowl 2 bins 
Mechanical ventilation (day only) 2 bins 
Mechanical ventilation (continuous day and night) 2 bins 
Check (no ventilation, floor and walls caulked) 3. bins 


Only 1000-bu bins are being used for these studies. 
Wheat from the 1941 crop, with excess moisture, was 
placed in these bins. However, it was not possible to fill 
all bins with damp wheat of the same moisture content. At 
Hutchinson, tests on the mechanically ventilated and the 
check bins are already completed. These were filled with 
wheat of nearly the same moisture content ranging from 
14.7 to 15.4 per cent. The wheat in the check bins went 
out of condition after less than two months storage. That 
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in the mechanically ventilated bins dried to a reasonably 
safe moisture content within two weeks. 

Special Studies. Some of the bins at both Hutchinson 
and Jamestown are being used for special studies having to 
do largely with insect control by fumigation, by using 
insect repellent covers over the grain to prevent infestation 
from the outside, and by special turning and cleaning 
methods. The effect of different types of bin covers, such 
as water-proof paper and cotton bats, which are laid directly 
on the wheat, for controlling both insect infestation and 
moisture accumulation and redistribution, is being studied 
at both stations. Two bins with dome roofs of the type 
used on silos, but so reinforced as to resist the outward 
pressure of the grain when filled to within 4 ft of the top, 
were erected at Jamestown and are being tested for strength, 
weathertightness, ease of sampling and filling, and cost of 
storage per bushel. A bin painted white is being studied 
at Hutchinson to determine whether the wheat in the 
painted bin will average lower in temperature than that in 
the unpainted bin, and whether the difference in tempera- 
ture will affect the wheat quality in any way. 

Corn Storage Studies. Investigations relating to corn 
storage during the past two years have been in the form of 
(a) a field survey of farm storage of ear corn, (b) storage 
of both ear and shelled corn in experimental cribs and 
bins, and (c) observations of shelled corn in steel bins 
owned by the Commodity Credit Corporation. Under the 
new project being supported by the Commodity Credit 
Corporation, the observations of shelled corn in steel bins 
have been expanded considerably this fall (1941). 

Ear Corn Storage. Field inspections of cribs in several 
counties throughout the corn belt have shown that cribbing 
corn with too much excess of moisture is hazardous, even 
if the crib is considered to have more than the usual amount 
of ventilation. In northeastern Iowa some of the corn 
placed in cribs in the fall of 1940 contained moisture in 
excess of 25 per cent. An unusual amount of corn became 
moldy the following spring. The corn in many cribs was 
disposed of or moved to prevent further damage. In almost 
every case the damage was due to excess of moisture. This 
was true even in cribs considered to be satisfactory for dry- 
ing out corn of more than the usual moisture content. 

Samples obtained periodically from cribs containing 
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MOISTURE CONTENT (PERCENT) 


OcT. NOV. DEC. ones FEB. MAR. APR. MAY JUNE JULY 
1240 1941 


Fig. 3 Mean moisture content of corn in cribs provided with different 
types of ventilation through a storage season. Moisture content of ker- 
hels of fully exposed ears are also given. Symbols correspond to descrip- 
tion of cribs in Table 2 
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corn from the 1940 crop in northern Illinois showed 
marked differences in drying in different types of cribs. In 
general, the corn in single cribs not more than 8 ft wide 
which were well exposed, dried most rapidly. The corn in 
octagonal cribs, the diameters of which were from 14 
to 16 ft, dried the least and contained the greatest amount 
of damage. 

Within the last few years a few cribs provided with the 
same ventilation features as those used in bins for the con- 
ditioning of high moisture wheat have been developed. 
These have been under observation at the agricultural engi- 
neering research farm at Iowa State College. 

Observations on the performance of two types of cir- 
cular steel cribs employing different methods of ventilation 
are worthy of comment. The one type is referred to as 
“wind pressure” or “downdraft’’ ventilation. It has a 
rotating cowl which faces the wind and is joined to a large 
central flue. The air passes into the cowl, down the flue, 
through the corn, and out through the wall. The other 
type has a suction rotating cowl and may be referred to 
here as “updraft” ventilation. The air is simply drawn up 
through the perforated floor, the corn, and the cowl by 
the action of the wind. Further detailed descriptions of 
each crib are given in Table 2. 


TABLE 2. DESCRIPTIONS OF DIFFERENT TYPES OF 
CORNCRIBS TESTED 
Type of Diam. 

Reference venti- or Height, Capa- 
symbol Shape lation width, ft ft city,bu Floor Wall 
Wire 
A Cir. Wind 14 8 500 Perf. crib- 
pressure bing 
B Cir. Wind 18 11 1000 Solid Perf. 

pressure 

Cc Cir. Suction 14 8 500 Perf. Solid* 
b Cir. Suction 14 11 500 Vent. Solid 
E Rect. None 6% 8 500 Vent. Perf. 


*Solid with exception that lower 2 ft are perforated. 


Cribs A and B are equipped with ventilators of the 
wind pressure type and C and D with ventilators of the 
updraft type. Crib E is a narrow rectangular crib which 
has been included here for comparison purposes. 

Fig. 3 shows the observed average moisture contents 
of samples taken periodically from different parts of each 
of the different cribs through the winter and through the 
drying period in the spring. The daily observed moisture 
contents of individual ears of corn fully exposed to air is 
also shown for this same period. This serves as a basis for 
comparing the performance of the different cribs. It will 
be noted that the moisture contents of the corn in cribs A, 
B, and E are about the same towards the end of the storage 
period and approach the moisture contents of the exposed 
ears most closely. The corn in cribs C and D, having venti- 
lation of the updraft type, dried slowly. The corn in crib C 
which was placed in storage with a moisture content of 
20.5 per cent, actually increased in moisture content. This 
was due to the absorption by the kernels of moisture from 
the cobs, an action which has been observed to occur in 
parts of the crib where ventilation is poor. While some dry- 
ing occurred in the spring, it was not sufficient to prevent 
the corn from spoiling. 

On the basis of average moisture content the drying 
performance of the cribs provided with wind pressure ven- 
tilation was very nearly equal to that of the rectangular 
crib E, 61/, ft in width. These cribs were superior, however, 
in the drying of the corn in the center of the cribs. 

The results with wind-ventilated cribs indicate that 
unusually good performance in the drying of high moisture 
ear corn can be obtained in circular cribs which are other- 
wise considered to be inferior to rectangular cribs. The 
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action of the wind on a circular structure is such as to create 
suction over three-fourths of the wall. By supplying air in 
the center of the crib under a positive pressure, greater 
heads or pressure differences are obtained to create ait 
movement through the ear corn. 

Shelled Corn Storage. Observations have been made 
periodically on dry shelled corn in storage on farms and 
in steel bins owned by the Commodity Credit Corporation. 
With the aid of funds supplied by this agency, observations 
now are being made on about 100 bins located in different 
areas of the corn belt. Samples, for grade, fat acidity, and 
germination tests and insect counts are taken regularly. The 
last are made by state entomology departments and the 
Bureau of Entomology and Plant Quarantine. Temperatures 
in different parts of the bins are being observed regularly 
about once a month. 

The observations to date have shown that the storage of 
dry shelled corn is generally successful, provided the corn 
does not have a moisture content greater than 13 per cent, 
is relatively free from insects, and no water leaks into the 
bin. After two years of storage, the top layer of corn, about 
a foot in thickness, appears to be in the poorest condition. 
The greatest increase in damage is found in this layer, 
largely because of an increase in moisture during the fall 
and winter. However, with the coming of warm weather 
in the spring, the layer dries out again. 

During the turning and cleaning of corn in steel bins, a 
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splendid opportunity was provided for observing the con- 
dition of corn in different parts of the bins. The junction 
of the bin floor and wall, which is simply a lap joint, is 
faulty in that it admits sufficient moisture to spoil the 
adjacent corn. While on the whole such spoilage has not 
been more than a bushel and often less, such a condition 
has been conducive to the development of insects. This 
emphasizes the importance of having bin walls and floors 
made tight to prevent any ingress of moisture even in the 
form of vapor. 

Field shelled or combined corn with a moisture content 
of 17.5 and 21.0 per cent was stored in two wind pressure 
ventilated steel bins in connection with the experimental 
studies of bins and cribs. These were of the same type as 
those used with success in the storage of high moisture 
wheat and grain sorghums. Although the moisture content 
of the corn in the two bins was reduced to approximately 
16 per cent by the latter part of April, corn in certain parts 
of the bin became musty and it was necessary to remove all 
the corn to prevent further deterioration. While this type 
of ventilation was rather successful with wheat and grain 
sorghums, its limitations as to the maximum moisture con- 
tent at which corn can be conditioned successfully under 
conditions common to the corn belt remain to be deter- 
mined by further trials. 

Grain Sorghum Studies. Grain sorghums are becoming 
increasingly important feed (Continued on page 84) 


Alternative Silo Types to Meet War Demand for Steel 


By J. R. McCalmont 


MEMBFR A.S.A.E. 


N MOST sections of the United States more silage will 

be required to sustain the high level of milk and beef 
production demanded by wartime economy. Vital as food 
is, the need for machinery, guns, and other war materials 
requiring steel for their production is even greater. The 
present demand for steel for direct war purposes is likely 
to curtail the production of permanent tower type silos 
requiring steel for reinforcing. However, to meet this situ- 
ation, there are other kinds of silos, such as the wooden- 
hoop, crib, modified Wisconsin, pit, trench, fence types, 
which may be used. 

The tabulation in the accompanying table, showing the 


Article prepared especially for AGRICULTURAL ENGINEERING. Author: 
Agricultural engineer, farm structures research division, Bureau of Agri- 
cultural Chemistry and Engineering, U. S. Department of Agriculture. 


steel requirements of various silos (roof not included), 
should aid in selecting the type of silo to build when steel 
is limited. 

So long as some steel is available, the type of silo 
selected will depend somewhat on other considerations, such 
as the money available for the investment, degree of per- 
manence desired, locality, and the lay of the land. A good 
permanent silo may cost less in the end per ton of silage 
stored, because the cost is distributed over many years, but 
a temporary or less durable silo will pay dividends in 
increased milk or beef production by furnishing storage 
for the much-needed silage in this emergency period. 


(EpITor’s Note: Farmers’ Bulletin 1820, ‘‘Silos: Types and Construc- 
tion,’’ describes commonly built types, and may be obtained free from 
the U. S. Department of Agriculture, Washington, D.C., so long as the 
supply lasts.) 


APPROXIMATE WEIGHT OF STEEL IN SILOS (EXCLUSIVE OF ROOFS) 


TEMPORARY SILOS (Fence Type) 


Weightof Weight 
Size, Capacity, Lengthof steelin of No.9 Total Reinforcing 
ft tons fencing, ft fence, 1b wire,lb' weight,lb  perton, lb 
From 4-ft Snow Fencing 
16x16 45 203 69 26 95 2.1 
From 4-ft, 2x4-in Mesh Fencing 
16x16 45 203 190-294 13 203-294 4.5-6.5 
PERMANENT WOOD SILOS 
Size, ft Capacity,tons Nailsandanchors,lb Reinforcing perton, lb 
Wooden Hoop 
12x40 100 100 1.0 
Crib 
Six 7-ft sides, 
40 ft deep 100 245 2.45 


Modified Wisconsin 
12x40 100 75 -75 


‘Snow fence and light-weight mesh fence require extra reinforcing. 


PERMANENT SILOS WITH STEEL HOOPS 


Reinforcing 
Size, ft Capacity,tons No.ofhoops Weight, lb perton |b 
Corn silage*® 
12x30 68 14 490 7.2 
12x40 100 22 770 7.7 
14x30 92 16 656 a 
14x40 135 24 984 7.3 
16x30 121 17 782 6.5 
16x40 177 25 1150 6.5 
18x30 160 18 936 5.9 
18x40 224 28 1456 6.5 
Grass silage 
12x30 75 19 665 8.9 
12x40 116 31 1085 9.4 
14x30 100 21 861 8.6 
14x40 150 33 1353 9.6 
16x30 116 24 1104 9.5 
16x40 194 38 1748 9.0 
18x30 180 25 1300 1.2 
18x40 250 41 2132 8.5 
*Calculated for normal corn silage containing from 68 to 72 per cent 
moisture. 
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The Down- Draft Metal Corncrib 


By D. H. Malcom 


JUNIOR MEMBER A.S.A.E. 


T IS estimated that approximately one-half the corn 
grown in the United States this year (1941) must be 
sold at harvest or stored in unsafe shelters where it 

will be subject to damage from weather, rodents, or rot- 
ting caused by improper ventilation. Surely it is wrong 
for farmers to use hybrid seed and modern equipment to 
produce increased yields, and then have a large part of the 
crop lost through improper storage facilities before it can 
be marketed. The solution of the problem of developing 
means of corn storage equivalent to those for corn produc- 
tion is a challenge to all engineers interested in farm build- 
ings, as well as to building manufacturers looking for ex- 
panded markets when the war is over. 

Standardized plans like those of the Midwest and other 
farm building plan services are a great help, but prefabri- 
cation of storage structures can play a much greater part in 
this market than it has in the past. It is much easier to 
demonstrate to a few manufacturers the basic requirements 
for corncribs, than it is to educate all the farmers who grow 
corn. Also, manufacturers are able to employ trained men 
to study construction problems and produce the best unit 
per dollar of cost. And they can utilize mass production 
methods to produce cribs at a minimum price to the farmer. 

Economically, prefabrication is sound. It is not a case 
of trading farm labor at 10 cents an hour for factory labor 
at 60 cents an hour, for the man in the factory has the 
equipment to do his work many times faster than the man 
on the farm. However, four factors are necessary to suc- 
cessful prefabrication: 


1 Adequate information on fundamental requirements 
of the unit to be produced 

Properly engineered design which utilizes the ma- 
terial to the best advantage 

3 Simplicity of design so that all labor of erection can 


be done by farmers with the aid of simple instruc- 
tion sheets 


bho 


Paper presented December 3, 1941, at the fall meeting of the Ameri- 
ean Society of Agricultural Engineers at Chicago. Author: Agricultural 
engineer, American Rolling Mill Co. 
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Fig. 1 (Left) Sketch of a down-draft corncrib designed to meet the 
fundamental Fequirements, established by research, for a corn storage 


er 


4 A market large enough to justify extensive promo- 
tional work to create sales sufficient to utilize mass 
production and distribution methods. These are 
necessary to make costs competitive with homemade 
structures. 


In order to utilize effectively the high tensile strength 
of sheet metal for corn storage, it is necessary to make the 
crib round. This type of construction, if kept within cer- 
tain heights, can be made entirely frameless, as has been 
illustrated with the common grain bin. Also, it provides 
maximum capacity per square foot of surface area. But in 
the past the round crib has been confined to small 
diameters. The mass of corn in large diameter cribs 
restricted air movement, and corn in the center of the crib 
dried too slowly. Suction ventilators of the ordinary type 
with relatively small center ventilating tubes failed to 
overcome this difficulty. 

In December 1939, C. F. Kelly (agricultural engineer, 
USDA) reported at a meeting of the American Society 
of Agricultural Engineers on his use of natural pressure 
ventilation in wheat bins. At both Fargo, N.D., and Ft. 
Hays, Kans., this system had been “found to store wheat 
safely with an initial moisture content of from 1 to 2 per 
cent higher than could safely be stored in unventilated 
bins.” The pressure system worked with the wind pressure 
which is exerted on a round structure. It introduced the 
dry air at the center of the structure, which is the danger 
point, and provided positive pressure for the movement 
of the air through the grain. It seemed only reasonable, 
therefore, that if Kelly could obtain materially greater air 
movement through a dense crop like wheat, much better 
results could be had with ear corn. 

It was on this theory, therefore, that the sketch shown 
in Fig. 1 for a down-draft crib was prepared and checked 
with Dr. H. J. Barre (agricultural engineer, USDA and 
lowa State College) and Mr. Kelly, as well as with repre- 
sentatives of the metal building industry early in 1940. 
This design utilized sheet metal to maximum advantage. 
The crib could be made large enough for practical use in 
the corn belt, was strong enough to withstand the pressure 
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unit e Fig. 2 (Right) A summarization of USDA tests on the natural 
drying of ear corn in down-draft and rectangular corncribs 
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Fig. 3 (Left) and Fig. 4 (Center) Corncribs, each equipped with down- 


draft ventilators, used in the USDA corn storage tests on the farm 


of the stored corn, and theoretically it would allow sufficient 
air movement to dry out and keep the corn. 

In the fall of 1940, after several minor changes were 
made in the ventilation system, Dr. Barre installed a down- 
draft ventilator on a crib (Fig. 3), at the agricultural engi- 
neering department farm at Iowa State College. Also he 
was furnished with a second crib (Fig. 4), especially 
equipped with down-draft ventilator. Dr. Barre has already 
reported on the results of these tests, which are summarized 
in Fig. 2. It is sufficient to say that they proved the down- 
draft system would supply adequate air movement in Iowa, 
although some work still remains to be done on distribu- 
tion of the air in the crib. 

During this same period, Geo. R. Shier (agricultural 
engineer, Ohio State University) tested two cribs which 
were alike, except that one crib had the rotating ventilator 
turned into the wind. Here again the down-draft crib 
proved superior to the crib with the suction type ventilator, 
although in neither case was the center flue as large as is 
believed necessary for best results. 

Now is an ideal time for development of new products. 
Several manufacturers are placing limited numbers of these 
new cribs with farmers to obtain actual service tests. One 
of the newest of these is the crib shown in Fig. 5. These 
units will be watched carefully and the results will aid in 
improving the crib and reducing the cost, for there is much 
to learn as to just how economically we can build this type 
of unit and still get safe storage. 

Right now it seems that in the 1,000-bu units we can 
use a solid floor and the size of the center ventilating tube 
can be less than those tested by Dr. Barre. However, on the 
larger cribs a ventilated floor will probably be necessary 
because of the accumulation of shelled corn and foreign 
matter at the bottom of the crib. Also, in certain sections 
where wind velocity is low and corn moisture content 
high, the diameter of the center ventilating tube may have 
to be increased in proportion to the diameter of the crib. 

However, the fundamental design of the cribs presents 
very definite possibilities: (1) The crib can be made to 
meet the requirements of corn storage over most of the 
corn belt; it is durable and has ample structural strength; 
also, it is ratproof, fire and lightning proof, and easily 
sealed. (2) It is designed to use a minimum amount of 
metal for the storage space created; a crib holding approxi- 
mately 1100 bu of ear corn can be made from slightly 
more than a ton of sheet metal. (3) It can be erected by 
any farmer and his hired man with the aid of a very simple 
instruction sheet. (4) It is a market large enough to repay 
the efforts of the pioneers who are carrying on the develop- 
ment program. 


q 


cee 


operated by Iowa State College’s agricultural engineering department e 
Fig. 5 (Right) One of the newest types of down-draft metal corncribs 


The down-draft corncrib is not the only answer for 
corn storage, but it looks like a good one. Also, it is proof 
that when essential requirements of a unit are known, there 
are ways of meeting them with various materials, and there 
are manufacturers willing to carry on the development work 
necessary to perfect the structure and stimulate the market. 
The development of the down-draft crib is an excellent 
example of practical cooperation between the federal de- 
partment of agriculture, state colleges, basic material pro- 
ducers, building manufacturers, and farmers. 


Some Engineering Phases of Grain Storage 
(Continued from page 82) 
crops, particularly in Kansas, Texas, and Oklahoma. Since 
the crops mature rather late in the fall, they usually contain 
considerable excess moisture, unless the weather conditions 
have been favorable for drying throughout the greater part 
of the fall. The drying of grain sorghums in ventilated 
bins is difficult because the weather conditions in late fall 


and winter are poor, due to lower temperatures and higher 
humidities. 


In 1939 a study of grain sorghum storage, supported 
by Bankhead-Jones funds, was begun at Hays, Kansas. This 
project was conducted cooperatively by the U. S. Depart- 
ment of Agriculture and the Kansas Agricultural Experi- 
ment Station. Several different types of both natural and 
power ventilation systems were observed. A partial report 
of the results has been given in AGRICULTURAL ENGINEER- 
ING by F. C. Fenton (May 1941). 

The study is to continue on the same basis as in the 
past, with the exception that experimental storages are to 
be set up at Hutchinson, Kansas, where the experimental 
bins which have been used for conditioning high moisture 
wheat, can be made available for use in conditioning grain 
sorghums containing excess moisture. 


RECENT PUBLISHED REPORTS ON GRAIN STORAGE INVESTIGA- 
TIONS — Conducted by the Bureau of Agricultural Chemistry and 
Engineering (USDA) in cooperation with other federal and st:‘e 
agencies. 

Methods of drying grain on the farm, by C. F. Kelly. Agr. Engr., April 
1939. 

Results of research in corn storage, by H. J. Barre. Agr. Engr., June 
1940. 

Research work in wheat storage, by C. F. Kelly. Agr. Engr., Decem)er 
1940. 

Drying artificially heated wheat with unheated air, by C. F. Kelly. Axr. 
Engr., September 1941. 

Methods of ventilating wheat in farm storages, by C. F. Kelly. USDA 
Cir. 544, April 1940. 

Temperatures of wheat in experimental farm-type storages, 
Kelly. USDA Cir. 587, February 1941. 

Grain storage on the farm, by T. E. Long and M. G. Cropsey. N. D. 
Agr. Expt. Sta. Bul. 302, June 1941. 

Engineering problems in grain storage, by G. J. Burkhardt. Agr. Ener.. 
December 1940. 

Storage of grain sorghums, by F. C. Fenton. Agr. Engr.. May 19*1. 

Wheat storage in experimental farm-type bins, by C. F. Kelly, B. M. 
Stahl, S. C. Salmon, and R. H. Black. USDA Cir. 637 (in press) 
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The Wood Hoop Grain Elevator 


By Roland A. Glaze 


MEMBER A.S.A.E. 


HE TYPE of grain bin discussed in this paper while 

unusual in design, if not in principle, seems to meet 

the set of circumstances which prompted its origin. 
The problem of additional storage space faced the operators 
of a line of elevators in the Dakota wheat country and con- 
sideration was given to a dozen different methods of en- 
larging their elevators which would soon be bulging with 
grain. Several experimental bins were built and tested. 
Early last spring this organization appealed to us to help 
solve their problem, and there was developed a more 
economical grain bin construction system utilizing materials 
readily available in any lumber yard. 

The problem as presented by the elevator company was 
(1) to provide as much storage as possible for as low a 
cost as possible; (2) to be of such a size and shape as to 
occupy the right of way between the trackage and the road, 
usually 30 ft, and to utilize if possible the existing elevating 
and spouting system, and (3) to be salvageable to as high 
a degree as practical. 

Fig. 1 shows bins of two sizes after erection. Note that 
they look not unlike water tanks or silos. Actually they 
are silos with wood hoops. The wood hoop silo has long 
been known for its stability, economy, and ease of erection, 
and it was relatively simple to adapt this principle of con- 
struction to the storage of grain. 

The wood hoop makes it possible to use ordinary 11/4-in 
Douglas fir flooring for lining instead of the thick staves 


Paper presented December 3, 1941, at the fall meeting of the Ameri- 
ean Society of Agricultural Engineers. Author: Chief engineer, Weyer- 
haeuser Sales Co. 


Fig. 1 (Upper left) A 28-ft and a 16-ft grain bin after erection. These 
bins are of glued laminated wood hoop construction e Fig. 2 (Upper 
center) Wood hoops placed on the foundation ready for the erection 
crew @ Fig. 3 (Upper right) All the hoops in place ready for the 


a 


required when steel hoops are used. Since each piece of 
flooring is fastened to each hoop intersection with two nails 
a rigid wall is the result. The large bin shown is 28 ft in 
diameter by 40 ft high, and the smaller one is 16 ft in 
diameter by 48 ft high. 


Commercially fabricated laminated wood hoops proved 
to be ideal for the grain bins described in this paper, but 
since most of the bins are 28 ft in diameter the problem of 
shipping and need for immediate delivery brought the engi- 
neers to the conclusion that building the hoops on the site 
was the only way to meet the situation. The first hoop built 
took seven men all day, but a system was worked out so 
that the rest were built in three man-hours per hoop or less. 


The roof plates are set up on horses and are used as a 
form. Strips of resawn pine are bent against blocks nailed 
on the plate after being coated with casein glue. Sufficient 
nails are used to hold the laminations together while the 
glue is setting. A piece of bevel siding was used as a base 
for the hoop laminations so that the top edge of the hoop 
would slope to assist in shedding rain. After the hoop 
is removed from the form, the top edge is further 
smoothed with a hand plane. While one crew of men is 
building the hoops, another crew is building the concrete 
foundation. 


Hoops are next placed on the foundation ready for the 
erection crew (Fig. 2). The foundation and hoop crews 
move on to the next location. The erection crew of six 
men completely erect a large bin in one day. Most of the 
time is taken up with building a (Continued on page 87) 


lining e@ Fig. 4 (Lower left) The lining of Douglas fir flooring nearly 
completed e Fig. 5 (Lower center) Roof sections being constructed on 
the ground e Fig. 6 (Lower right) Putting the roof sections in place 


is the final stage of construction of this type of bin 
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Wartime Shortages Challenge Chemist and Engineer 
By W. B. Van Arsdel 


7 ;: a noe 
86 
ITHIN a day or two after the Japanese, Ger- 
man, and Italian nations declared war on the 
United States, Secretary of Agriculture Wickard 
ea the job... . is to help American farmers 


turn out exactly what our nation and our allies need in the 
way of farm products, at the time they are needed; and to 
help in seeing that most effective use is made of these prod- 
ucts . . . The part of the government workers in agricul- 
tural agencies is to help farmers and transporters and dis- 
tributors keep production rolling . . . . We will have to 
help farmers perform this job in the face of shortages of 
supplies and materials,’ and he might well have added, 
“, .. and shortages of equipment, of transportation, and of 
man power.” 


Surely here is a challenge to everyone in any way con- 
nected with agriculture; we must overcome those difficulties 
and do the job that has to be done. Shortages must not, 
and will not, stop us. 

The most immediate concern, naturally, has been to 
assure the required pattern of production. Farmers are be- 
ing asked to bring about substantial increases in the pro- 
duction of certain vital commodities. Those goals will 
certainly be attained, in spite of whatever scarcity of farm 
equipment, bags, twine and wire, fertilizer, insecticides and 
fungicides, and man power the farmer may encounter; for 
the farmer is a man of resourcefulness and ingenuity. I 
suspect that many a farm tool will be improvised, and many 
more will be kept in repair, with the help of the crossroads 
garage and service station or right on the farm itself. 

While I do not mean to minimize the difficulties that 
will face the farmer as producer, I do wish to speak pri- 
marily of the dangers, the difficulties — yes, the opportuni- 
ties — of wartime processing and distribution of farm prod- 
ucts. The whole job is a failure if the farmer’s bountiful 
production cannot be moved to the people who need it. 
That is the other half of the job — and in some ways the 
more difficult, the more uncertain half. 

There is a significant change in emphasis from the days 
of 1917. Then the spotlight was on wheat; now it is on 
meats, dairy products, eggs, fruits, and vegetables. In con- 
trast to wheat, all of these things are highly perishable. 
That is one of the reasons why questions of processing 
and transportation have become so critical. The problem 
comprises the whole technology and organization which 
has grown up around the audacious idea of defeating 
perishability. For one thing, at the same moment that the 
magnitude of the task was visibly expanding, accustomed 
means of expansion were being denied to us, one after the 
other. The most unimaginative can see what shortages of 
sheet steel and tin portend. It is equally easy to see how 
vital it is to make the best possible use of every cubic foot 
of cargo space on ocean-going vessels. Not so immediately 
obvious, perhaps, is the necessity for conservation of domes- 
tic transport, both by rail and by truck, whether through 
elimination of wasteful cross-hauling, through full loading 
and quick turn around, through reduction of spoilage en 
route, or through semiprocessing and reduction of weight 
and bulk close to the point of origin. 


Paper presented January 9, 1942, at a meeting of the Pacific Coast 
Section of the American Society of Agricultural Engineers at Davis, 
Calif. Author: Chief, engineering and development division, Western 
Regional Research Laboratory, Bureau of Agricultural Chemistry and 
Engineering, U. S. Department of Agriculture. 


The group with which I am connected is deeply 
engaged in attack on some of these problems. One of the 
promising avenues of approach is food dehydration, since 
both weight and bulk may be very greatly reduced. The 
major emphasis of the work is being placed at present on 
the dehydration of vegetables and eggs. 

Dehydration of foods is one of the three major tradi- 
tional ways of defeating perishability, the other two of 
course being sterilization by heat and holding under tight 
seal — that is, canning — and storage at low temperature, 
especially below freezing. The drying of foods to make 
them keep is a very old art, and one which has been 
brought to a high degree of perfection in the case of such 
farm products as fruits. On the other hand, the develop- 
ment of satisfactory methods for dehydrating vegetables has 
lagged. The coming of the emergency found this country 
possessed of only a few relatively small plants in which 
vegetable dehydration was being carried on commercially. 
Surveys indicated that the total amount dried during the 
year 1940 was less than 1 per cent of the amount commer- 
cially canned or frozen, and by far the largest part of this 
production was for use in dehydrated soup mixtures. A 
certain amount of technical information was available, most 
of it dating from the shipping crisis of the last war. The 
flurry of activity in dehydration at that time died down 
shortly after the close of the war, apparently because the 
products had little consumer appeal. It remains to be seen 
whether further development of the art will so far improve 
dehydrated vegetables that they will achieve an important 
place in the postwar economy of farm products. Prelimi- 
nary results of the research which is now being carried on 
at the Western Regional Research Laboratory indicate that 
this is a real possibility. 

The problems of rapid emergency expansion of the 
industry are quite different, however, from those which 
would have to be solved in the course of normal peacetime 
growth. In particular, wartime shortages of the common- 
est engineering materials make new plant construction a 
complex puzzle for the engineer. He finds the supply of 
steel, of galvanized sheets, of monel metal or stainless 
sheets, of pipe, valves, and fittings, of blowers, of motors, 
and of all kinds of preparation and handling machinery is 
short and almost sure to become shorter; some important 
items are obtainable only on defense priorites. Ingenuity 
in the use of alternatives and poll re becomes all- 
important. For example, it may be essential to devise means 
for transporting many of the scarcer items of equipment 
from one dehydrator to another, in order to take advantage 
of differences in harvest season and to increase the load 
factor of the equipment. Refinements which would serve 
only to make minor savings in operating cost may be put 
aside. The attainment of maximum production of a satis- 
factory product within the shortest possible time becomes 
the single objective. 


I have spoken of this particular project not alone 
because it illustrates so well the peculiar urgencies and dif- 
ficulties of wartime development, but also because it illus- 
trates the kind of permanent constructive achievement 
which may grow out of an emergency effort. If the pres- 
sure of necessity drives us to the discovery and application 
of substantial improvements in the technique of dehydra- 
tion, agriculture should be a permanent gainer, for we shall 
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have established a third means of defeating perishability, 
which can take its place in our economy alongside of can- 
ning and freezing. 

Consideration of the points at which wartime shortages 
are already beginning to hurt makes me believe there are 
numerous other great opportunities for American agricul- 
ture — opportunities which we might overlook were it not 
for the peremptory challenge of war. The difficulties — 
and the opportunities —cover an extraordinarily wide area 
of our normal American way of life. The old Army-Navy 
list of strategic and critical materials has expanded within 
a few months to embrace more than three hundred com- 
modities. Some of them are household words — rubber, 
tin, aluminum, steel. Others are so unfamiliar that only a 
specialist would recognize them, and yet they too are essen- 
tial cogs in our complex American machine. 


WARTIME SHORTAGES PROMISE TO BROADEN THE UTILI- 
ZATION OF AMERICAN AGRICULTURAL PRODUCTS 


American agriculture has a double interest in this prob- 
lem — an interest as a great consumer of the missing com- 
modities, and an interest as a potential supplier of alterna- 
tives, or replacements. Of course, there is a whole group 
of material shortages, principally among the metals, which 
simply cannot be overcome by utilizing farm products; 
organic chemistry holds out no hope of synthesizing good 
electrical conductors like copper. But there are many other 
scarce materials for which replacements are perfectly possi- 
ble, and on these possibilities research and development are 
being pushed with the utmost speed. While some of this 
work has military significance, so that discussion would be 
inadvisable, it is no secret that research is being pursued 
on the development of rubberlike materials from farm 
products; on modification of American animal and vege- 
table oils to produce new drying and soap oils; on the use 
of cotton for some purposes formerly reserved for imported 
fibers; on the production of plastic structural materials from 
low-cost farm wastes and residues; on the development of 
domestic root-starches; on the extraction of vitamin con- 
centrates from domestic commodities; on the production of 
tanning materials from American sources; on the recovery 
of alcohol and numerous other essential organic chemicals 
and solvents from common farm products; and on numer- 
ous other fronts of present or prospective shortage. 

These are all opportunities for American agriculture, 
particularly if the developments are so sound that they 
continue on the force of their own merit into the postwar 
economy. Agriculture, like any other industry, gains when 
the field of utilization of its products is broadened and 
diversified. 


The agricultural engineer will be key man in the effort 
to reach many of these objectives. Further reductions in 
the man power required per unit of production will be 
essential in many cases. Revolutionary changes in methods 
of planting, tilling, harvesting, and handling some crops 
may be required. The necessity for economy of transpor- 
tation and of investment in processing plants will put a 
high premium on the development of primary processing 
steps and storage facilities close to the farm. Failure to 
reach acceptable solutions to these problems will not only 
hold back the war effort, but will also seriously jeopardize 
the conversion of war emergency measures into permanent 
postwar industries. 

As Secretary Wickard said, everyone of us must help 
to keep production rolling. It is our good fortune that suc- 
cess in meeting this challenge may also contribute largely 
to the richness and security of the peacetime world. 


The Wood Hoop Grain Elevator 


(Continued from page 85) 


scaffolding inside the tank. As soon as the scaffolding is 
ready, all except the bottom four hoops are raised. Then 
these bottom four hoops are spaced using 2x4-in blocks cut 
to length. The hoops are next raised higher, with the ex- 
ception of four more, and so on until all of the hoops are 
in their proper location. 

Fig. 3 shows all the hoops in place ready for the Douglas 
fir flooring which makes up the lining, and Fig. 4 shows 
the lining nearly completed. Hoops were originally de- 
signed to be spaced 24 in on centers, and the number of 
plies in the hoops were decreased with the reduction of the 
grain pressures towards the top of the bin. One bin was 
built with smaller hoops with the spacing varied, but stand- 
ard lengths of flooring made it seem advisable to adopt 
the uniform spacing system as standard. 

Roof sections were constructed on the ground (Fig. 5) 
by three men, while the rest of the six-man crew was 
erecting the scaffolding work. Fig. 6 shows placing of roof 
sections. 

To date this elevator company has built 62 wooden bins 
with a total capacity of over a million bushels. As men- 
tioned before, many other systems of construction were 
tried, including steel tanks, cribbed wooden bins, and con- 
crete stave bins. A recent interview with their chief engi- 
neer revealed the fact that the wood hoop bins can be 
erected in 5 days each, approximately a week less than any 
of the other types, and that the cost is from 15 to 20 
per cent less than the lowest of the other types. The cost 
of bins 28 ft in diameter by 48 ft high, with a capacity of 
approximately 24,000 bu, was 9c a bushel. The smaller 
bins cost 12c a bushel. A large share of this cost was 
taken up by a rather elaborate concrete foundation. 

This type of bin was first thought of as an emergency 
measure, and more or less a temporary proposition. After 
building several of them, however, the operators expressed 
themselves as seriously considering adopting this type of 
construction to replace even their permanent elevators as 
replacement becomes necessary. Requests for plans from all 
of the major wheat-producing areas of this country, as well 
as from Canada, South America, and Mexico, have been 
received since the first few bins proved their practicability. 

Various systems of wind bracing have been applied and 
all will be carefully watched. Naturally because the walls 
of these bins are relatively thin, all filling and emptying 
must be done from the center. 

For economical grain storage which can be built of 
readily available, non-critical materials in an extremely 
short time, the glued laminated wood hoop method of con- 
struction should have serious consideration. 


Engineering in Chemurgy 


GRICULTURAL engineers are making their contribu- 
tion to farm chemurgy in connection with their work 
of lowering the cost of production of, and thereby widen- 
ing the market for, the standard farm crops which represent 
large volume production. Cotton, grains, and soybeans in 
particular have shown great promise of expanding industrial 
use, subject to realization of lower production costs. In the 
case of cotton, production and harvesting methods are 
already a factor in the grades of fiber produced. It seems 
likely that, as industrial use of other farm crops increases, 
there may be demand for production methods and equip- 
ment to help meet new and specialized industrial grade and 
delivery requirements. 
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Freezing and Storing Food on the Farm 
By P. T. Montfort 


MEMBER A.S.A.E. 


NTEREST in low temperature refrigeration on farms 
has been growing rapidly. In fact, recent develop- 
ments have brought into use equipment and methods 

perhaps dreamed of but hardly expected by the pioneers 
of farm refrigeration some fifteen years ago. 

Some of the factors contributing to this increased inter- 
est are (1) the development of the technique of freezing 
and storing foods at low temperatures, (2) improvements 
in refrigeration equipment, (3) the widespread availability 
of electric service, (4) a better knowledge of diets, and (5) 
changes in farming practices. 

The technique of freezing and storing foods at low 
temperatures developed and popularized by the commercial 
frozen foods industry and locker storage plants has opened 
up tremendous new possibilities for the preservation of the 
farm food supply. 

There has ol a remarkable development in the field 
of small electrically operated refrigeration equipment dur- 
ing the past ten years. The list prices of small compressors 
have been reduced 35 to 40 per cent since 1931. The Btu 
per hour output has been increased approximately 125 per 
cent. The expected life of the equipment has been in- 
creased 25 to 35 per cent, and electric rates have been 
lowered about 37 per cent. Considering all these factors, 
the cost of a ton of refrigeration from a 1/,-hp compressor 
will cost today less than one-third as much as it would have 
under similar operating conditions in 1931. 

The extension of electric lines into rural areas during 
the past two decades has made low cost electricity available 
to more than 2,000,000 farms. This expansion is going 
ahead at the present time at the rate of some 200,000 farms 
annually. Electricity makes 
possible the economical op- 
eration of small automatic 
refrigeration equipment. 

Many of us have been 
somewhat smug in the belief 
that we were the best fed 
nation on earth. We are find- 
ing, however, upon close 
scrutiny, and in the light of 
present knowledge of the 
effect of diets on our well- 
being, that perhaps after all 
there are some deficiencies. 
A recent report by the U.S. 
Bureau of Home Economics 
(Misc. Publn. 430) indicates 
that only 27 per cent of all 
families in the United States 
have a diet which might be 
defined as “good”. This re- 
port also showed that only 
50 per cent of the farm fami- 
lies in the United States have 
a “good” diet. 


Paper presented June 25, 1941, 
at the annual meeting of the 
American Society of Agricultural 
Engineers at Knoxville, Tenn. 
Author: Research associate in agri- 
cultural engineering, A. & M. Col- 
lege of Texas, 


Farming practices, particularly in the South, have been 
undergoing radical changes. Between 12 and 15 million 
acres of land have been taken out of cotton production, 
much of which is now being used to produce meats, eggs, 
poultry, milk, cream, butter, fruits, and vegetables. Good 
refrigeration equipment is essential if these foods are to be 


properly preserved for use on the farm or marketed most 
efficiently. 


Facilities for freezing meats, fruits, vegetables, and 
other suitable foods at low temperatures (0 F to —40F) 
and storing at temperatures from 0 F to —10F are made 
available to farm people either at centrally located locker 
storage plants or with refrigeration units designed for 
individual farm use, or by a combination of the two. The 
more common practices in using these facilities are as 
follows: 


1 Central locker plant for processing, freezing, and 
storage, with no refrigeration equipment on the farm. 


2 Central locker plant for processing, freezing, and 
storing, and using the standard household refrigerator with 
oversize freezer compartment (2 to 10 1b capacity) for 
storing a few days supply at the farm. 

3 Central locker plant for processing, freezing, and 
storage, and the household refrigerator with large (1 to 
6cuft) freezer compartment holding one to two weeks’ 
supply of frozen foods on the farm. The large freezer 
compartment in this type of refrigerator is suitable for 
freezing small quantities of products on the farm. 

4 Individual farm freezer chest (2 to 30cu ft) for 
freezing and storage on the farm, with perhaps some 
chilling and freezing done at 
central locker plant in sum- 
mer months. 


5 The all-purpose farm 
refrigerator which has com- 
plete facilities for chilling. 
freezing, and storage at the 
farm. 


Each of these practices 
embodies certain definite ad- 
vantages and disadvantages 
when used under specific 
conditions. 

The central cold storage 
locker plants are rendering a 
real service to farm people, 
and the use of such a plant 
in connection with a house- 
hold refrigerator having a 
freezer compartment of 1/, to 
1 cu ft capacity probably af- 
fords the most economical 
frozen storage facilities to 
meet present demands of a 
very large percentage of 
farms. No large investment is 
required. Complete services 
including slaughtering, chill- 
ing, aging, cutting, packaging, 
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and freezing are available. The processing is done by an 
experienced operator. This will probably result in higher 
quality products. Also there is less possibility of losses dur- 
ing equipment breakdowns. 

There also appears to be a definite place for home freez- 
ing equipment, either as individual freezer chests or as 
freezer compartments in above-freezing “‘reach-in” or “‘walk- 
in” farm refrigerators. The most promising field for the 
use of this type of equipment at the present time is on large 
farms, ranches, and country estates, as well as those farms 
located a considerable distance from a central locker plant. 

A number of manufacturers, agricultural colleges, and 
other agencies have been giving considerable attention to 
the development of freezer storage equipment best suited 
to farm needs. Progress has not only been rapid, but it 
has been well recorded in the literature of both private 
industry and public service agencies. There is need, how- 
ever, for additional research which will lead to wider 
acceptance of freezer storage equipment on the farm. Such 
research should take up problems in design, construction, 
distribution and application. The primary objectives should 
be to lower first costs, to reduce operating costs, and to 
develop greater possibilities for using the equipment to 
increase farm income. 

Some of the more important _— which have been 
suggested as needing further study are presented in the fol- 
lowing paragraphs: 

1 Value to the Farmer. There is very little definite 
information available today by which the value of frozen 
storage facilities to the farmer may be measured. It has 
been variously estimated that frozen storage for preserving 
the farm food supply for a family of five is worth from 
$50.00 to $100.00 per year. These figures are not based 
on actual farm experience. 


THERE IS NEED FOR DEFINITE INFORMATION TO 
MEASURE THE VALUE OF FROZEN STORAGE 


The out-of-pocket cost of frozen storage with different 
types of _— can be fairly accurately estimated on 
the basis of present information when applied to a specific 
case. If a farm family living in a locality where the mean 
annual temperature is 70F uses a 30-cu ft freezer chest 
(with 8in of insulation and costing $300.00) to store 
1200 Ib of food per year the cost will be approximately 
as follows: 


Depreciation (12-year basis) $25.00 per year 


Interest (at 6 per cent) 9.00 
Repairs to equipment 6.00 ” 
Wrapping and packaging supplies 12.00 ” 


Operation (electricity at 3c per kw-hr) 38.62 


Total annual cost $90.62 
Cost per month Bf 


What is the value of the labor involved in slaughtering, 
cutting and wrapping meats, and preparing and packaging 
fruits and vegetables? What cash value may be placed on 
the convenience of always having an ample supply of a 
good variety of frozen foods on hand? 

If the same amount of food is stored at the locker 
plant, the cash outlay will be approximately as follows: 


Locker Rental — 


3 6-cu ft boxes at $10.00 each per year $30.00 

1 6-cu ft box —9 mo at $1.00 per mo 9.00 

1 6-cu ft box — 3 mo at $1.00 per mo 3.00 
Processing, packaging, and freezing — 

500 Ib meat at 114¢ per Ib 7.50 

700 lb of fruits and vegetables at 3c per lb 21.00 
Total annual cost $70.50 
Cost per month 5.88 
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This does not include any charge for extra trips to town. 
Many farmers make one or two regular trips to town each 
week and a large portion of the food supply stored at the 
locker can be secured at the time of these trips. It is prob- 
able, however, that a farmer using as much as 1200 lb of 
frozen food per year will be required to make a few extra 
trips to the locker plant. 

How many of these extra trips will be required under 
average farm conditions? How much will they add to the 
cost of using locker services? At the present time, frozen 
storage facilities are used primarily for the preservation of 
the home food supply. What are the possibilities for using 
these facilities to increase farm income through the sale of 


frozen products such as dressed poultry, vegetables, fruits, 
and berries? 


2 Size of Equipment Needed. How much freezing 
and storage space will be needed for the preservation of 
the farm food supply? How much food will the farm 
family freeze, at what season of the year will it be put in 
the locker, and when will it be removed ? 


THE QUESTION OF HOW MUCH FREEZING AND 
STORAGE SPACE HAS NOT BEEN ANSWERED 


These questions will be difficult to answer because of 
the possible changes in farm practices which may result 
from a better recognition of the value of preserving foods 
by freezing. The problem is further complicated by the 
changes in farm food habits which may result from the 
ogy national program emphasizing the need for better 

1ets. 

We do have a number of reliable estimates which will 
be of assistance in establishing space requirements. More 
definite information can be secured only through careful 
and extensive investigations. 

The Texas State Nutrition Committee, a subcommittee 
of a national organization, recently adopted a standard 
which sets up the amounts of the various kinds of food 
needed to supply the necessary proteins, minerals, and 
vitamins in the proper proportion for good health and 
vitality. This standard indicates an average annual food 
supply of approximately 2000 lb per person. Eight hundred 
pounds of this amount consists of meats, fruits, and vege- 
tables which could be frozen satisfactorily. A considerable 
amount of these products will be consumed fresh or pro- 
cessed by some other method than freezing. This is desir- 
able because it will lend variety and interest to the diet. 
At the present time the average amount of food frozen and 
stored in locker plants in the United States is approximately 
700 Ib per family. 

Miller and Dana’ recommend freezer chests or compart- 
ments of not less than 50cuft and suggest that many 
farmers will prefer freezers of 60 to 75 cu ft. 

The farmer who is using equipment for freezing foods 
to be marketed, will constitute a special problem and the 
size of freezer will depend upon the quantity of products 
and the length of storage period. 


3 Insulation. Insulation is perhaps the most important 
single feature of a farm freezer chest. The amount and 
type of insulation used has an important bearing on the 
first cost of the box, the size of compressor needed, and the 
cost of operation. Insulation is of particular importance 
throughout the South where long periods of high natural 
temperatures place an unusually heavy burden on refrigera- 
tion equipment. The optimum thickness of insulation will 
be determined by heat conductivity of the insulator, the 
cost in relation to efficiency, mean annual temperature, 


1Building the Farm Freezing Plant, Extension Bulletin 257, State 
College of Washington. 
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maximum temperatures, temperature differentials, and cost 
of electricity. 

Calculations based on generally accepted heat leakage 
factors indicate that under temperature conditions similar 
to those at College Station, Texas, the extra investment 
incurred in increasing the insulation of a homebuilt zero 
box (insulated with low-cost “fill” material) from 6 to 
10 in will be entirely offset by savings in operating cost 
in a period of about 1.4yr. The extra cost of 14 in of 
insulation as compared to 10 in would be repaid in about 
4.2 yr. The savings incurred by increasing the insulation 
from 14 to 18in would take about 52 years to offset the 
extra cost. 

Since first cost is such an important factor in the accept- 
ance of freezing equipment by the farmer, the final selec- 
tion of the most practical thickness of insulation will prob- 
ably be a compromise. Even though a thickness of 14 in 
of insulation would be justified on the basis of overall 
cost, it might be more practical to use 8 to 10 in in order 
to keep the first cost down and to simplify construction 
and distribution. 

There seems to be a real need for additional accurate 
information in regard to the actual heat losses through the 
walls of small freezer chests under different conditions of 
temperature differential and insulation thickness. It appears 
that heat leakage factors generally accepted for various 
insulation and wall thicknesses may not apply to refrigera- 
tors of the relatively small inside dimensions of the present 
farm freezer chests. On the basis of present accepted factors 
the heat leakage into a 30-cu ft box with a 70 F tempera- 
ture differential appears to increase as the thickness of 
insulation exceeds 18in of cork equivalent. 


AN IMPORTANT FACTOR FREQUENTLY OVERLOOKED 
IN DESIGNING FARM FREEZER CHESTS 


Another factor frequently overlooked in the design for 
farm freezer chests is the relation of heat leakage to total 
refrigeration requirements. The heat leakage into a 30-cu ft 
freezer chest with 8 in of insulation, operated at 0 F with 
mean annual temperature differential of 70 F, is approxi- 
mately 96 per cent of the total annual refrigeration load 
when 1200 lb of products are frozen during the year. A 
ten-can milk cooler has approximately the same inside 
dimension as the 30-cu ft freezer chest. If a ten-can cooler 
with 8in of cork, operated at 32 F with a mean annual 
temperature differential of 38 F, is used to cool 20 cans of 
milk per day the heat leakage will be only about 7 per cent 
of the total annual refrigeration load. The addition of 4 in 
of insulation to the walls of the freezer chest will reduce 
operating cost approximately 8 per cent, while the same 
amount of insulation added to the walls of the milk cooler 
will reduce total operating cost only 1 per cent. The total 
difference in operating cost will, of course, be the same in 
both cases. 

Cork has long been accepted as a standard of quality in 
insulating materials. The price of cork has restricted its 
use in farm refrigerators for a number of years. It has now 
been placed on the priorities list and is practically unattain- 
able for this use. 

There are a number of other good insulating materials 
available. These include the “sealed’’ or vaporproof types 
which are relatively inexpensive and easy to install. The 
less expensive “fill” and “bat” types will give excellent 
results if properly installed. One of the major problems in 
the use of fill or bat type insulators is to make the outside 
wall vaporproof. This is extremely difficult when frame 
construction is used. The plywoods, composition boards, 
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and sheet metal offer interesting possibilities for simplified 
construction and more effective vaporproofing. 


4 Refrigeration Equipment. One field of investiga- 
tion in the application of refrigeration equipment to farm 
freezer chests which seems to offer definite promise is that 
of using eutectic solutions for storing refrigeration. This 
practice may permit the use of smaller compressors and 
eliminate much of the hazard of food losses during occ.- 
sional power interruptions. Forty gallons of a eutectic 
solution of sodium chloride in holdover plates or in the 
walls of a 30-cu ft freezer chest with 10 in of cork equiva- 
lent insulation will store sufficient refrigeration to maintain 
a temperature of —-5F to OF in the freezer chest for a 
period of approximately 21/, days, with an outside tempera- 
ture of 100 F and with the power off. 

Without holdover facilities a compressor of 2720 Btu 
per hr output is required to take care of the daily heat leak 
and to cool and freeze 250 lb of products from 90 F to 0 F 
in 20 hr operation with the outside temperature at 100 F. 
With 40 gal of eutectic solution in the walls of the chest, 
the 250 lb of products could be chilled and frozen and 
heat losses cared for when using a compressor of 1133 Btu 
per hr output. The compressor operating continuously 
would overcome heat losses and refreeze all of the solution 
within about 90 hr. 


INFORMATION NEEDED ON THE EFFECT OF RATE OF 
FREEZING ON THE QUALITY OF PRODUCT 


The most common substances forming solutions having 
eutectic points of approximately OF are salts such as 
sodium chloride, ammonium nitrate, ammonium chloride, 
and sodium nitrate. Unfortunately solutions of these sub- 
stances are highly corrosive. Control of this corrosion is an 
important problem involved in the successful use of these 
solutions in farm refrigerators. 

There is a definite need for more specific information 
regarding the effect of the rate of freezing upon the quality 
of product. This will indicate the need for increased air 
circulation or other means of speeding up the freezing 
process which may in turn have a considerable effect on 
the cost of building the freezing equipment. 

What are the possibilities for lowering manufacturing 
and distribution costs through standardization to provide a 
relatively small number of models designed to meet the 
needs of from 80 to 90 per cent of the farms? 


5 Methods of Operation. There is need for further 
investigation along lines other than those involved in the 
design and construction of the mechanical equipment. More 
information is needed in regard to suitable varieties of 
vegetables and fruits adapted to various localities. 

More information is needed with reference to the most 
satisfactory containers and methods of preparation. 

Recommendations for carefully planned schedules of 
food production based upon local climatic and soil condi- 
tions and farm practices are needed to enable the farmer to 
use frozen storage facilities to the best advantage. 

Those of us who are closely associated with and vitally 
interested in the farm refrigeration program can derive 
considerable satisfaction from the fact that a number of 
manufacturers are now making and selling farm freezing 
equipment; from the fact that many agricultural colleges 
are conducting extensive research programs and have pre- 
pared plans for use by the farmer who wishes to build his 
own equipment; and, above all, from the fact that many 


farmers are now using the equipment with satisfactory 
results. 
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Training for the First Job 


By A. W. Turner 


FELLOW A.S.A.E. 


RAINING for the first job, otherwise known as 

job training, could lead to unlimited discussion if 

applied to present wartime skills and professions. 
However, this paper will be restricted to the farm equip- 
ment industry. To further simplify, the presentation will 
be divided into three parts: (1) The need for training by 
industry, (2) the several types of training provided, and 
(3) organization and training procedure. 

Two things are vitally important to successful training 
whether it be in college, on the job, or self-acquired, 
namely, (1) the desire to get a hold on the ladder of self- 
support, and (2) the ability to climb the ladder on accumu- 
lated experience and training. 

It seems to me it is equally as important—maybe more 
so—that the individual be instructed on how to get a hold 
on the first rung of the ladder, and then taught how to 
climb so that he will not have his hands stepped on by 
others ahead of him. 

Most professions and industries have employed training 
programs to assist new employees to get a firm hold on 
the ladder, possibly for two purposes: (1) to reduce the 
turnover and (2) to lower the starting cost. Numerous 
industrial firms developed plant training programs to pro- 
vide foremen and junior executives for production activities. 
At first this training was based on converting graduate 
engineers from college generalities to the companies’ spe- 
cific requirements. Training was also experimented with 
through undergraduate summer employment. 

Industry experimented with another job, namely, to 
speed up apprentice training. The old method, where the 
master of the craft guild trained a student to take his place, 
was effective under former conditions but not for the tempo 
of the automotive age. 

Again industry began to expand the weekly sales con- 
ferences into extension programs to upgrade not only its 
own salesmen, but also the dealer organizations —— 
ing them. Later came specific training in sales and service 
at either the factory or the home offices. 

I am giving this background merely to show you that 
experimental ground work, was well under way for an 
industry-wide “first job” training program when our nation 
went all out for defense in 1940. Then with the govern- 
mental urge and a nation-wide consciousness that we were 
living in a mechanical age—military as well as industrially 
and agriculturally—job training became a household term 
over night. And job training is now a —" to 
industrial employment. Industry is also taking over im- 
portant phases of instruction in the trades and skills of the 
armed forces. 

Let me return now to the need for “first job” training 
for college-trained engineers. Some groups go on the theory 
that colleges should train for the last job provided the 
students are taught that the last job will, in most cases, be 
several years distant and require a great deal of practical 
experience. In training for the last job, this group urges 
that the schools give good stiff training that will weed out 
every man who cannot “take it’’. 

Coming to the second part of this paper, let’s see what 
types of training are required for the first job. I will divide 
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this according to the previous training of the individual 


(1) college graduates, (2) high school graduates, and (3) 
high school students. 


1 College Graduate. It is to the advantage of any 
person with executive —— to know the working 
skills required, the working procedures, and the working 
conditions of all persons who will be under his jurisdic- 
tion. The only way he can gain that experience is to do 
the jobs. So industry has found it advantageous to itself 
and the employes to induct the men through several first- 
job periods. I assume you are more or less familiar with 
this training, so I will not discuss it further here. 

2 High School Graduate. That includes all who do not 
finish college. This group requires more intensive training 
for its first job, because in the majority of cases they will 
not obtain the ultimate goals of the previous group. How- 
ever, any ambitious member of the high school group has 
the opportunity to compete with any others, and there are 
many shining examples of their success along this line in 
all trades and vocations. 

Take the company I represent and its training of high 
school graduates. There are several openings for them and 
each has its particular training needs. The two largest 
groups are factory workers and merchandisers — sales and 
service. We have regular training courses for apprentices at 
the plants covering two and four years’ time. Likewise, we 
have had training courses for mechanics or servicemen. 
However, new problems arose this past year. Take the 
motor truck division as an example. Our program of train- 
ing motor mechanics at our several stations was expanding 
normally. But the defense program changed that picture. 
First, more freight was being moved by truck, resulting in 
more than the normal annual increase in service; second, 
the rapidly expanding defense industries offered very keen 
competition for any person with mechanical knowledge; 
and third, the armed forces took many men. 

Fortunately we sensed this in part and streamlined our 
programs on short notice. We increased the number of 
trainees at scores of service stations. We improved our pro- 
grams and upgraded our instructors. The training was 
intensified Pe length of course shortened. 

Then national defense was the watchword—now it is 
war effort, so that competition for mechanics from the 
rapidly expanding industries and military service becomes 
more acute every day. And on top of that fewer new trucks 
and increased traffic increase service demands. For the emer- 
gency it was necessary to change our plans and change them 
quickly. Men are classified according to their accomplish- 
ments and we look for more mature men to take training. 

The rapid growth of power farming has demanded an 
expansion of training programs for dealers and dealer or- 
ganization. We first experimented with a group of selected 
stores which in turn has grown to more than a thousand 
across the entire country. The course offered these men is 
an interesting and practical course. The instructional 
material, including outlines and illustrations, supplements 
the almost unlimited amount of actual parts, new and used, 
that are available. Instructional material is prepared in 
units. A unit applies to one particular type of machine 
and includes setting up, adjustment in the field, and 
servicing. All the machines in each community are covered 
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as well as tractors in this course. The men who complete 
this course should be Al mechanics and able to assume 
“responsibility in any service station. 

Early in 1941 the farm equipment industry realized 
there would be an increased demand for food with a pos- 
sible reduction in food producing machinery. That is the 
time we laid our plans for expanding the dealer's service 
training program. It was done so that we would have men 
with months, if not years, of practical training and experi- 
ence to diagnose and recondition farm equipment. The 
present nation-wide program to repair and service all farm 
equipment verifies our vision, in part, of last year. We 
have, however, lost some of these trainees to military ser- 
vice, and many of the rest had not completed training but 
yet we have gone a long way in enlarging the farm machine 
service organization. 

3 High School Student. A word about training high 
school students for the first job, and again I limit this in 
so far as it affects our industry. The Out-of-School Youth 
activity part of the National Defense training program has 
offered the first practical training to farm boys in operating 
and maintaining the equipment they use. We have had 
shop training, to be sure, but it has not been on a practical 
basis. Personally, I believe the Out-of-School Youth program 
has a great deal of merit, and I hope that the same type of 
training will become standard in all Smith-Hughes schools. 


OPPORTUNITY FOR AG ENGINEERING DEPARTMENTS 
TO OFFER ANOTHER SERVICE TO AGRICULTURE 


If this is to be realized, then the departments of agri- 
cultural engineering are faced with the responsibility of 
training teachers who in turn can teach for the first job. 
With proper analysis, I am sure the departments appreciate 
this splendid opportunity for expanding their work and at 
the same time offering another worth-while service to 
agriculture. 

Before going into the organization and technique of our 
training program, I would just like to mention the present- 
day needs in the military. This present war is really an inter- 
nal-combustion engine war. With division after division 
comprised of motor vehicles, it is obvious that all the opera- 
tors and a sizable number of the other personnel should 
have some working knowledge of motor mechanics. Some 
divisions of the military, realizing the immediate need for 
this, have called upon industry to assist in providing the 
instruction. This has been done both in this country and in 
Canada with satisfactory results. 

Now, briefly to the third and final part, namely, organi- 
zation and training techniques. First, a word about industry 
objectives compared to academic institutions. All men in 
training have been selected as having definite possibilities, 
so we endeavor to improve every man as much as possible 
— we do not want to flunk any one. These men are to be 
trained in service stations, one and two — never more than 
three at one location. It is up to the educational division of 
respective organizations to decide (1) what operations make 
up the total job, (2) what instruction concerning these steps 
should be given, (3) in what order the trainee should mas- 
ter the steps in learning a jub, and (4) what methods of 
instruction should be used. 

An individual job requirement analysis is used for this. 
The analysis has two vertical divisions, namely, (1) what 
operations or processes are included in the job, and (2) 
what the student needs to know in order to perform it 
intelligently. 

With the above information for each student, the local 
organization and procedure for each training school is estab- 
lished on the following basis: 
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1 One person is selected as the trainer who is definite- 
ly responsible for the instruction. 

2 This trainer or teacher must be qualified to do the 
training. He must know how to do the work he is 
to teach, and he must know how to train the worker 
efficiently. 

3 There must be an organized plan for training—a 
definite scheme so the worker masters the procedur: 
in steps best suited to his learning ability. 

4 Adequate time for training. Sufficient time shoul! 
be given the worker to learn to perform the manipu- 
lated processes to meet production requirements—- 
never hurry him or have him compete with a flat- 
rate schedule. 


SAFETY EDUCATION SHOULD BE A VERY DEFINITE 
PART OF ALL TRAINING PROGRAMS 


The instructor will want to know how he acquired the 
skills he will pass on. He will discover he has formed a 
habit of performing such processes with a minimum of time 
and effort. He will find he does the work primarily from 
habit. The question then is how shall this know-how of 
habits be passed on. 


Habit formation follows some very simple rules: 


1 The worker is given to understand exactly what he 
is to learn or do. 

2 He is taught by demonstration and explanation how 
to do this work and why he does it that way. 

3 He practices the operation correctly from the begin- 
ning and is never allowed to do it any other way, 
not even under speed-up pressure. 

4 He is watched so that any fault in his performance 
may be corrected immediately. 

5 His work is checked from time to time. 

6 He is kept under supervision until the proper work 
habits become so fixed they are automatic. No new 
job is started until the previous one has been com- 
pleted satisfactorily. 


And now a word about safety. Safety education is a 
very definite part of all our training programs. Accidents 
are the result of mistakes. Little mistakes can make big 
accidents. A mistake, little or big, is the result of incorrect 
performance, mental or physical. Accidents are costly. They 
result in increased production costs, poor quality of work, 
confusion, loss of time, and possible injury. 

The only time to train a person in correct operations and 
safety actions which he is to observe and perform on the 
job is from the very start; otherwise, he may perform incor- 
rectly and practice unsafe actions which will have to be 
unlearned later. Instructors, whether in the plants or service 
stations, should not start new workers first by teaching them 
to do the job and then later trying to teach them to work 
safely. 

The time to establish safety habits in any worker is dur- 
ing the learning period. Safety is taught not merely as an 
adjunct to the proper performance of a task but as an 
integral part of the performance. 

This training program may appear like a big order, 
especially with training in progress at so many locations 
under as many trainers. It would not be if world and 
national conditions were normal. We have had to make 
many changes quickly during the past few months. How- 
ever, with the proper teacher, a definite job requirement 
analysis, proper instruction material, and a definite outline 
we are finding it works. And I believe I am safe in saying 
that after this war ends industry will be permanently job- 
training conscious. 
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Soil Movement within the Surface 
Profile of Terraced Lands 


By A. W. Zingg 


MEMBER A.S.A.E. 


STUDY of soil movement on terraced slopes was 
started in 1932 at the Soil Conservation Experi- 
ment Station located on Shelby loam soil at Beth- 

any, Missouri. It was recognized early that soil loss from 
terraced lands, as measured at the end of the terrace chan- 
nel, gives little indication of the physical change within 
the surface profile of the terrace interval. The measurement 
of soil movement on the profile interval, combined with 
records of soil loss from the end of the channel, approaches 
study of the problem in its entirety. 


A soil movement line was established on each of three 
terraced fields in 1932. Permanent bench marks were con- 
structed on the upper and lower reaches of each slope. A 
steel tape, drawn taut by 16 lb tension between the bench 
marks, was used to secure profile readings of the surface 
elevation of the soil at one-foot-slope distances. These 
readings were secured annually from 1932 to 1936, and 
have subsequently been secured once, during the rotation 
cycle, when the fields were in meadow. 


Changes occurring in the surface profile, from year to 
year, were found to be too small to be measured accurately 
by the method of precise leveling. Irregularities caused by 
cultural operations also dominated the readings taken on 
successive years, or for short time intervals. Bench marks 


Paper presented before the American Society of Agricultural Engi- 
neers at its fall meeting at Chicago, December 1941. Author: Assistant 
agricultural engineer, Soil Conservation Service, U. S. Department of 
Agriculture. (NoTE: This paper is based on cooperative soil and water 
research by the Missouri Agricultural Experiment Station and the office 
of research, Soil Conservation Service, U.S.D.A.) 
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were found to change in elevation from time to time, 
and the entire soil body contracted and expended with 
moisture and temperature changes, thus rendering the data 
secured of very little apparent value. By studying the 
changes over a longer period of 7 or 8 years, combining 
data from parts of each soil movement line, and adjusting 
general elevation differences occurring throughout the 
entire length of the surface profiles, it is believed a good 
estimate of the phenomena can be attained. 


Adjusted elevation and composite profile readings of 
1932 and 1939 were made for terraces cropped to a 3- 
year rotation of corn, oats, clover with timothy. The origi- 
nal land slopes before terracing were 13.0 and 7.2 per cent. 
Readings from 1932 to 1940 were also adjusted and com- 
posited for terraces cropped to a 4-year rotation of corn, 
oats, wheat, clover with timothy, on an original 7.5 per cent 
slope. 

General elevation differences due to extraneous factors 
were adjusted to meet the following condition: 


Sa-sb-Ic = 0 


where X = sum; a = each 1932 elevation, reading in feet, 
at one-foot slope distances; b = each elevation, reading in 
feet, at one-foot slope distances in 1939 or 1940; ¢ = 
average depth of soil loss in feet, over the length of soil 
movement line used in the study, as calculated from meas- 
urements at the end of the terrace channels; and 1 = slope 
length in feet of the portion of the entire soil movement 
line utilized for the study. 

Thus the resultant sums of elevation differences for the 
time period were considered to be due only to the loss 
from the terraced field by the terrace channel. This implies 
that no net gain or loss on the terrace intervals studied 
would be occasioned by soil passing down the slope over 
the terraces. This assumption is thought to be justifiable, 
since only adjacent terraces located on the central portion 
of the slopes were composited and other terraces were pre- 
sented on the upper slope reaches. 

After adjusting elevations, as outlined above, a con- 
tinuous section of the soil movement line, to be composited 
into an average profile for the terraces involved, was plotted 
on cross-section paper. The terrace profiles to be com- 
posited each were divided into two parts, one consisting of 
the line from the center of the terrace ridge above to the 
center of the channel below, the other covering the remain- 
ing terrace front slope from the channel to the ridge. The 
1932 data were used as the basis for this division. The 
sections of the terraces to be composited were then bisected 
repeatedly with a compass into thirty-secondth parts. The 
average readings of the points, thus attained from the 
corresponding proportional locations on each terrace, were 
replotted to form the composite profile. 

The resultant adjusted and composited profiles, deter- 
mined as previously explained, are plotted in the accom- 
panying figure. They are composites of three adjacent 
terrace intervals on the 13 per cent slope, and of four 
adjacent terrace intervals on the 7.5 and 7.2 per cent slopes, 
respectively. ¢ 
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DISCUSSION 

A marked parallelism exists between the changes in 
surface profiles for each of the three composite terrace 
intervals illustrated in the accompanying figure. All show 
a slight building up on the back slope of the terrace ridge, 
soil movement in increasing amounts with increases in 
slope length to the terrace channel, and deposition on the 
front slope of the terrace berm. 

The amount of soil movement is dependent primarily 
upon the land slope and the cropping system. The center 
lines of the channels and ridge tops also have moved verti- 
cally and horizontally up the slope, by an amount roughly 
proportional to the fill that has occurred on the front slope. 
The net loss of soil over the interval from the upper ridge 
location to the channel and the net deposit on the front 
slope of the terrace berm were calculated from the 1932 
locations of ridges and channels. The figures given a.e in 
tons per acre from the entire slope length of the composite 
profiles, calculated on the basis of one surface inch of soil 
equaling 150 tons of soil per acre. The soil loss, as meas- 
ured from the end of the terrace channels and plotted to 
scale immediately above the center line of the 1932 location 
of the channels, was calculated on a similar basis. It is 
found to represent only a small part of the soil movement 
that has occurred on the profile intervals. 

Evaluation of the amount of soil movement that has 
taken place, or will subsequently take place, to successive 
terrace intervals is subject to the personal equation. It is 
apparent that, if the 1932 locations of the channels and 
ridgetops had been maintained, the entire deposition, at 
present retained on the ridge front slopes, probably would 
have been moved down the slope to the adjacent terrace 
interval. Since their locations have not been maintained, 
the terrace intervals have progressed up the slope, thus 
interchanging soil from one interval to another by an 
amount approximating the loss as measured at the ends of 
the terrace channels. One-way plowing, in which the fur- 
row slice is moved up the slope and the deadfurrow placed 
in the terrace channel, has been in practice on the fields 
since 1933. The deposition immediately below the old 
ridge location is thought to be due to the method of plow- 
ing and not to movement over the ridge. 

It is apparent further that a continuation of soil move- 
ment, as it has here occurred, projected into the future will 
ultimately result in a bench formation. This is undesirable 
on lands having relatively shallow coverings of topsoil, 
since the more fertile soil will collect in the ridges and 
subsoil will be exposed on the intervening benched areas 
leading to reduced crop yields'. In addition to plowing up 
slopes, soil will have to be moved periodically from the 
front slope and redistributed by mechanical means on the 
slope above, or over the ridge to the slope below, if bench- 
ing is to be prevented. This could be accomplished by 
throwing the fill material up slope with a whirlwind ter- 
racing machine, although adjustment of the rotor position 
— would be prerequisite. The deposition also could 

e bladed over the ridges and distributed over the adjac- 
ent lower intervals; however, this approach would defeat 
its purpose, as the topsoil would eventually be removed 
from the slope. 

Soil movement within the terrace interval has un- 
doubtedly decreased in rate since the initiation of the 
experiment, due to cultural practices, soil treatment, and 
the smoothing out of former abrupt changes in the surface 
profile by the operation of farm machinery. It is interesting 
to note that the average slope of the lands has been 


1Zingg, A. W., and Whitt, D. M. Distribution of corn yields on farm 
terraces on the Shelby soil. (Epitor’s Note: This article will appear in 
the next number of AGRICULTURAL ENGINEERING.) 
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increased from 13 to 16.8, 7.5 to 11.6, 7.2 to 11.4 per cent, 
respectively, as measured from the three composite inter- 
vals of the accompanying figure. 


SUMMARY 


Soil movement on and from three terraced fields for 7 
or 8-year periods has been studied by compositing three or 
four terrace profiles on each field. 

A marked parallelism was found to exist between the 
surface profile changes that have occurred in each field. 

Soil loss in run-off, as measured at the ends of the ter- 
race channels, represents only a small portion of the soil 
movement to the terrace channels. 

Soil has been transferred from a terrace interval above 
to a lower adjacent interval by progression of the ridge 
location up the slope. The amount of such interchange has 
approximated soil loss from end of terrace channel. 

Present cropping practices and farming methods are 
leading to a condition of benching between ridges. The 
undesirability of this formation on Shelby and similar soils 
and possible corrective measures are discussed. 


Discussion by Donald Christy* 


HE measurement of interterrace soil movement is a 

difficult problem. Bench marks set 3 ft in the ground 
may rise and fall as much as 0.1 ft per year. Likewise the 
surface of the soil may rise and fall 0.3 ft per year due to 
changes in the amount and location of the soil moisture. 
The incorporation of straw or green manure may increase 
the elevation of the surface. The loosening of the ground 
by plowing or the furrows caused by row crops all compli- 
cate the measurement of soil movement. 

Mr. Zingg’s conclusions are based on a number of years 
of research. The change in profile elevations over a period 
of years should tell much about soil movement. The Beth- 
any experiment indicates a soil loss down the slope to the 
bottom of the field equal to the loss of soil at the outlet. 
This is true even though a two-way plow has been used to 
move the dirt from the channel back toward the terrace 
above. The data from one of the Texas experiment stations 
show that the movement down the slope is about equal to 
the amount of dirt turned up hill by a two-way plow. The 
Texas slopes atc, however, es than those of the Missouri 
experiment station. 

The fact that the terrace body moves up hill is valuable. 
If a terrace outlet is more or less fixed while the rest of 
the terrace moves up hill, the gradient will be increased. 
This explains the observed increase in terrace gradient along 
some old terraces even though the outlet was fixed. 

The farmers of the Southeast United States claim that 
their terraces move up hill a little each year. The Texas 
terraces do not appear to move up hill to any great extent. 

Data is not available, however, to prove or disprove 
this contention. The difference in slope between the ter- 
raced land of the Southeast and of the Southwest is con- 
siderable. The Southwest slopes are about one-half those 
terraced in the Southeast. 

The tendency of terraces to bench might be studied in 
another way. The profile of the field of old terraces is 
taken from the top of the hill to the bottom of the field. 
The rod readings are made every two or three feet, except 
across the terraces where they are made on one-foot sia- 
tions. The profile is then plotted with an exaggerated ver- 
tical scale. A tendency to bench even one or two inches 
becomes evident. Our research on local terraces 10 to 15 
years old show no measurable benching. 


*Assistant professor of agricultural engineering, A. & M. College of 
Texas. 
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Improved Row System for Terraced Fields 


By T. L. 


ONTOUR tillage is one of the principal erosion- 
control measures for cultivated crop land. It is 
included in the majority of soil conservation farm 

plans, and is recommended generally by most agricultural 
workers. It is an excellent companion measure for terraces, 
and the effectiveness of each practice is increased materially 
when they are used together. Terraces serve as a guide for 
contour tillage and as an outlet for the water draining from 
crop rows in the intervals above. 

The practice is almost as old as American agriculture. 
In some of the letters of Thomas Jefferson, as well as in 
other records of early American agriculture’, it is indicated 
that the practice came into general use during the early part 
of the 19th century. These records also indicate that there 
was some Criticism of the practice because the capacity of 
the furrows was not enough to hold the water during heavy 
rains. When the ridges broke, the accumulated water caused 
serious washing. While the use of contour tillage has greatly 
increased since that time, the same criticism is still made. 
The damage from concentrated row water sometimes more 
than offsets the benefits of contour tillage. 

There are several requisites of a good row system: (1) 
The rows should be near enough on the contour to collect 
and retain a large part of the rainfall, thus reducing run-off 
and soil loss. (2) Since, as indicated above, they will not 
be able to hold all the water from a heavy rain, they should 
have a continuous grade in the same direction, so that the 
ridges developed in the process of cultivation will act some- 
what as miniature terraces or diversions, and carry excess 
water to the row outlet. (3) For crops such as tobacco, they 
should have sufficient grade to prevent ponding and provide 
adequate field drainage. (4) For ease in cultivation, rows 
should be as long as practicable. 

When laying out rows on terraced fields, it is customary 
to use either one terrace or the other as a guide, with point 
rows filling in where the terrace widens. Several types of 
row afrangement between terraces have been used. In parts 
of the South it has been the practice to have a portion of the 


Paper presented June 23, 1941, at the annual meeting of the Ameri- 
can Society of Agricultural Engineers at Knoxville, Tenn. Author: Proj- 
ect supervisor, soil conservation experiment station (Raleigh, N. C.), Soil 
Conservation Service, U. S. Department of Agriculture. 


1Hall, A. R. Early erosion-control practices in Virginia. U. S. Dept. 
Agr. Misc. Publ. No. 256, 1937. 

23Hall, Arthur P. The story of soil conservation in the South Carolina 
Piedmont, 1800-1860. U. S. Dept. Agr. Misc. Publ. No. 407, 1940. 


ROWS Wiki BREAK 
ALONG THIS LINE 


COWS WILL CREST 
SONG THIS £/NE 


Fig. 1 (Left) Conventional row system commonly used on tobacco land. 
Notice decrease and reversal in row grades in sections of the interval 
widening toward the outlet. This is the same interval as in Fig.2 ¢@ 
Fig. 2 (Right) Improved row system particularly applicable to tobacco 


Copley 


rows in a terrace interval parallel the upper terrace, and a 
portion parallel the lower terrace, with all point rows in the 
middle of the interval. In other sections it has been recom- 
mended that all rows of the interval parallel the upper ter- 
race, with point rows emptying into the channel below. 
While both systems have their advantages, neither one is 
entirely satisfactory for average field conditions. The most 
common difficulty is that slope changes and field irregulari- 
ties cause a reversal of the grade of the rows, which results 
in ponding or row breakage, with rilling or gullying and 
terrace silting. These silt deltas, deposited in the channel, 
may either greatly reduce the terrace capacity or cause them 
to break over and do material damage to the field below. 
Terrace maintenance in such cases usually is heavy, and fre- 
quent attention is necessary. While this trouble may be 
experienced on most terraced land, it has been observed 
particularly on the bright tobacco land of the Piedmont. 


As has been indicated, it is highly desirable for each 
row to carry its own water to an established outlet. This 
will be impossible, however, unless a positive or continuous 
grade is maintained on each row from the crest to the out- 
let. It is known that the grade of rows is not determined 
alone by the grade of the terrace which they parallel, but 
also by changes in field slope. This is illustrated in Fig. 1, 
where it may be noted that the grade of rows, when parallel 
to the upper terrace, equals or exceeds the grade of the ter- 
race only if the interval is narrowing toward the outlet, as 
in Section C. The row grade decreases and reverses if the 
interval widens toward the outlet. This reversal of grade 
causes a concentration of row water from both directions at 
approximately the narrowest point of the interval with row 
breakage and channel silting at that point. 

This relationship between change of slope, or the 
change in width of the terrace interval, and the grades of 
the rows within the interval provides a means of getting the 
desired continuous grade and preventing the reversal of 
grade in the rows. To accomplish this, the rows must paral- 
lel the upper terrace in sections of the interval narrowing 
toward the outlet and parallel the lower terrace in sections 
widening toward the outlet. Theoretically, the grade of all 
rows then will equal or exceed the grade of the terraces. 
Observations show that this method works under field con- 
ditions, except where small gullies or other abrupt changes 
in the topography interfere. Fig. 2 illustrates this improved 
row system, and it may be noted that the rows parallel the 
upper terrace in Sections A and C, which are between con- 


fields. Continuous row drainage as indicated by the grades shown, by 
rows parallel to the upper terrace in narrowing interval (Section C) and 
parallel to lower terrace in widening interval (Sections B and D). Actual 
stadia survey of a terrace interval with terraces laid out on a 6-in grade 
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verging terraces, and parallel the lower terrace in Sections 
B and D, between diverging terraces. The grades shown 
were found by actual plane-table survey of the interval. 


Laying Out the Guide Row. If the principle of this sys- 
tem is clearly understood, laying out the rows is relatively 
simple. A single guide row is first marked off, and all other 
rows parallel this guide row. As has been indicated above, 
this guide row, beginning at the crest of the upper terrace, 
should parallel the upper terrace in narrowing sections and 
the lower terrace in widening sections. 

Since this guide row may parallel first one terrace and 
then the other, it has been found desirable to use three per- 
sons and a cord or twine long enough to more than reach 
from one terrace to the other. After the crest of the terrace 
is located, man number 1 takes his position opposite the 
crest where the first row below the terrace should be. Man 
number 2 places himself in the upper channel with one end 
of the cord, while man number 3 places himself in the 
lower channel with the other end of the cord. Man number 
1 holds the cord at his point and establishes the location of 
the guide row as they proceed toward the outlet end of the 
terrace interval. He parallels either terrace desired by keep- 
ing the cord tight against the man he wishes to parallel. 

It will be noticed that the guide row, as well as all other 
rows, tends to work down hill. Thus man number 1 may 
pull away from man number 2, but never closes up on him. 
Likewise he closes on man number 3, but never pulls away 
from him as they proceed toward the outlet. The completed 
row system is shown in Fig. 2. 

A fourth man with the row marker may follow directly 
behind man number 1, or stakes may be set along the line 
of the guide row. A guide row is established for each ter- 
race interval, and the row system is completed with all rows 
in each interval parallel with the guide row. 


THE GRADE OF THE ROWS WILL BE INCREASED 
IN NARROWING OR WIDENING INTERVALS 


To avoid plowing down the terrace ridge, all rows above 
the guide row should begin below the terrace ridge, rather 
than cross it to the channel above. It is thought best to 
lay off at least three rows on the ridge for the full length 
of the channel and have a narrow turn row immediately 
below these wherever point rows end. 

As previously stated and shown on the accompanying 
field diagram, the grade of the rows in such a system will 
be increased in narrowing or widening intervals. In sections 
of the intervals where the terraces are approximately paral- 
lel, however, the row grade will not greatly exceed that of 
the terraces. The row grade should be increased through 
these sections, either by the use of an instrument or by 
simply dropping gradually down hill with the guide row. 

There are two possible criticisms of this system. Culti- 
vating and harvesting the point rows on the upper side of 
the interval necessitates either turning against the long 
rows on the terrace ridge, leaving the ridge out of cultiva- 
tion, or extending the point rows across the ridge. The 
farmer must decide which practice best suits his situation. 
In either case, care must be taken to maintain the effective 
height of the terrace. The other criticism may lie in the 
fact that the row grades may be less in one section than in 
the adjoining section above it, as is the case with Sections 
B and C of Fig. 2. This should cause no serious trouble, 
and it would be rather difficult to avoid it. The grades of 
Sections B and D could be reduced by having the point 
rows interspersed between the long rows where the interval 
widens. This, however, would make cultivation rather 
troublesome. 

It is frequently the case that permanent depressions, 
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Fig. 3 A terrace interval study of winter ridging showing rows laid out 
using string method, as viewed from outlet end of rows and terraces of 
improved row system on terraced tobacco field. Notice that rows paral- 
lel lower terrace in foreground where the interval is widening toward the 


outlet. If they had paralleled the upper terrace all the way, they would 


have over-topped at the narrow section of the interval or near the bend 
of the lower terrace 


small gullies, or other eroded places will occur in cultivated 
fields, into which row water will empty regardless of the 
row system used. Such places should be seeded to perma- 
nent vegetation and used as outlets for the row water. If 
this is done, some of them may be encouraged to fill up and 
smooth over so that rows may again be carried across. On 
many fields, it may be found that after these small gullies 
and other depressions are vegetated and can be used as 
small waterways, they may take care of grade reversals and 
row breakage. In these instances, all rows may parallel the 
upper terrace, since this will eliminate the ending of point 
rows just below the terrace ridge. 

The improved row system, or “string method”, as it is 
sometimes called, was first tried during 1936 and 1937 on 
tobacco fields in the Bannister River demonstration project 
area of the Soil Conservation Service, near Danville, Vir- 
ginia. It has since been studied further on a field trial basis 
on numerous farms of the tobacco-growing area; and the 
results have been sufficiently satisfactory for the tobacco 
field trial committee of Region 2 to recommend it for gen- 
eral use on tobacco land. 

Tobacco is a critical crop from the standpoint of row 
drainage and soil washing, and this work on tobacco land 
has offered an excellent opportunity for determining the 
results and practicability of this row system. While it has 
been tried only with tobacco, results would seem to justify 
the belief that it has possibilities with other contour-tilied 
row crops. 

Wherever row crops are grown on terraced land and 
laid out with either terrace as a guide, the numerous small 
furrows and ridges which develop during the cultivation 
process tend to conduct the surface water down the row. 
Continuous drainage, consequently, is desirable to reduce 
concentration from two directions, which causes rilling and 
terrace silting. 

In the case of strip cropping without terraces, it appears 
that this system might be utilized to reduce concentration 
at narrow points. The rows gradually working down hill 
would empty at well-distributed points in the narrowing 
section, and on the sod strip below. 

In view of the results of the “string method” of row 
layout on tobacco land, it would appear to be worth trying, 
at least in a small way, on other crops. It would be of 
particular interest to those who have been working with it 
to know the extent of its usefulness for other crops and in 
other sections of the country. 
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Drainage as a Conservation Practice 
By Lewis A. Jones 


FELLow A.S.A.E. 


OIL conservation includes not only the protection of 
cultivated fields against soil erosion, but also the 
adjustment of land use to the purpose for which the 

land is best suited. Drainage, as one of the practices or 
phases of soil conservation, is no more important than other 
needed conservation practices, and its use depends on 
whether it will assist in bringing about the best land use 
for the area. 

Land use and soil conservation measures, to be success- 
ful, must be adapted to the physical conditions of the land. 
The measures that are put into practice may be modified 
or controlled by other factors, such as economic and social 
conditions, but the foundation plan must be developed in 
accord with a physical inventory, particularly of soil con- 
ditions, topography, erosion conditions, and present land 
use. 

In developing soil conservation programs, it should be 
remembered that the soil is not a dead, inert substance; it 
is a substance teeming with living microscopic bacteria 
that are essential to the production of crops. Some of these 
bacteria, working in symbiotic relation with legumes, change 
air nitrogen to fixed soil nitrogen, so that it can be used by 
the plants; others change organic nitrogen to the available 
nitrate form. These forms of bacteria, and countless others 
that are of equal importance in the soil processes, cannot 
function efficiently when the soil moisture content is too 
high. This is especially so in early spring when excess water 
hinders bacterial development by keeping the soil wet and 
cold. 

When spring work is delayed by wet fields, the early 
crops are planted hurriedly in poorly prepared soils that 
lack aeration and are still cold as a result of the excess 
water. Because the soil has not become warm, seed germi- 
nation and early growth are slow, and the plants may be 
stunted seriously. We are all acquainted with farms on 
which entire fields are poorly drained or only partially 
drained—fields upon which the farmer expends as much 
labor, seed, and fertilizer as he does on his well-drained 
land, but on which the crops are generally limited and 
frequently fail completely. The cost of farming this poorly 
drained land is just as great, and frequently greater, than 
the cost of farming well-drained land, while the lim‘ted 
crop yield materially increases 
the average cost of produc- 
tion. Surely, under such con- 
ditions, sound land use and 
soil conservation programs re- 
quire that consideration be 
given to the practicability of 
improving drainage condi- 
tions. 

In planning a land-use 
program to conserve the soil 
on a farm, °. is frequently 
desirable to recommend the 
transfer of cultivated crops 


Paper presented February 4, 1942, 
at a meeting of the Southern Section 
of the American Society of Agricul- 
tural Engineers at Memphis, Tenn. 
Author: Chief, division of drainage, 
Soil Conservation Service, U. S. De- 
partment of Agriculture. 


from eroding hillsides to flat bottom lands. Before such 
change can be made effectively, it often is necessary to drain 
the bottom land. On many hillsides seep areas occur that 
make impractical the application of such soil-saving prac- 
tices as contour cultivation, strip cropping, and terracing, 
until these seep areas have been drained successfully. Thus 
drainage frequently is necessary on both flat lands and roll- 
ing lands to make practical the application of the best soil- 
conserving practices. 

In some instances the increased crop yields resulting 
from the installation of drainage improvements may make 
a farm an economic unit, where the total productivity is not 
high enough after other conservation and land-use adjust- 
ments have been applied. Numerous instances are on 
record where crop yields have been doubled or trebled 
by drainage, the cost of the work being returned in 
increased yields in two or three years. 

The development of soil conservation plans for an 
area without giving consideration to the practice of drain- 
age is as unsound as the planning of drainage improvements 
without regard to other soil conservation practices. We are 
all acquainted with drainage ditches that have been con- 
structed only to be filled almost immediately by soil washed 
from the surrounding watershed. The ditches were needed, 
but the expenditure made in constructing them was wasted 
due to failure to take into consideration the need of other 
soil conservation practices to supplement the ditches. Areas 
have been drained without investigating soil conditions, 
only to find that after drainage the land was of no value 
for agricultural use due to infertile soils. Experience in 
drainage work has indicated clearly that other soil conserv- 
ing practices are interrelated closely with drainage, and 
failure to recognize this fact has proved expensive on many 
drainage projects. 

Few people realize the extent to which drainage has 
been practiced in the United States, nor the amount of wet. 
swamp, and overflowed land still remaining in the United 
States that is susceptible to development at reasonable cost. 
It is proposed therefore to give a brief history of the 
development of agricultural drainage in the United States. 

Land drainage has had an important part in the de- 
velopment of American agriculture, and in the improvement 
of public health. It is esti- 
mated conservatively that 
more than 100,000,000 acres 
of fertile land have been 
added to the cultivated land 
area of the United States, or 
have been made more pro- 
ductive and profitable, by 
drainage improvements. The 
benefits to health are difficult 
to measure, but it is known 
from early records that ma- 
laria was generally prevalent 
in Illinois, Indiana, Michigan, 
and Ohio, where drainage is 
most complete, and that it is 
practically unknown in these 
areas today. The experience 
in the South, also, has been 
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that after drainage the extent and seriousness of malaria 
have generally been diminished. 

Drainage of farm lands began soon after the first set- 
tlement was made. It was discovered early in the work that 
even in small undertakings several landowners frequently 
were interested, and it often was difficult to secure volun- 
tary cooperation. When many landowners were concerned, 
it was practically impossible to secure unanimous action. 
This difficulty brought about the passage of laws that pro- 
vide means for constructing necessary outlet drains and force 
all benefited landowners to pay their just share of the cost. 
The first drainage law of which there is authentic record 
was enacted by the Colony of Massachusetts in 1702. 


A general drainage act was passed in 1804 in New York 
state, and several other states enacted similar laws at 
approximately the same time. Under these early acts the 
work done was limited in size and in many cases was done 
by the landowners themselves. In all cases it was paid for 
in cash, as the laws made no provision for incurring debts, 
but simply provided means for assessing benefits and forc- 
ing those benefited to pay a proportionate share of the cost. 


LARGE DRAINAGE IMPROVEMENTS CALL FOR EXPEN- 
SIVE MACHINES IN ECONOMICAL CONSTRUCTION 


As the drainage improvements grew in size, expensive 
machinery was required for economical construction, and it 
became necessary to employ contractors to handle the work. 
These contractors had to be paid at the completion of the 
work. As the landowners could not raise the large sums 
required, drainage development, for a time, awaited legisla- 
tion that would provide means for adequate and proper 
financing. In 1879 Illinois passed its Levee and Farm 
Drainage Act, which permitted the district to issue bonds 
to be sold for cash to pay for the construction. These bonds 
were first liens on all assessed lands within the district, and 
provisions were made whereby the landowners had a period 
of years in which to pay the cost assessed against them 
and thus redeem the bonds. 

Since 1879 practically all of the states have passed laws 
under which drainage districts can be established and 
financed under the supervision of the courts. 

Prior to 1910 the organization of drainage districts 
requiring bond issues was confined primarily to the north 
central states, with a comparatively few districts in the 
alluvial area of the lower Mississippi Valley. The engi- 
neering problems were simple, the cost of drainage low, 
and the expense involved in putting the land into cultiva- 
tion after drainage was small. The work proved very 
profitable and made possible the development of much of 
the most fertile land in the states in which it was located. 
The development continued, with few exceptions, on a 
conservative basis until about 1915 when the agricultural 
prosperity resulting from World War I led to the specula- 
tive development by drainage of cut-over lands and swamp 
areas during the period of high prices. A considerable 
number of these areas have encountered financial difficulties 
during the agricultural depression following 1920. On 
many of the projects the promoters failed to take into con- 
sideration such items as soil fertility, cost of clearing and 
developing farm units after drainage was completed, difh- 
culties in obtaining settlers for the angi: areas, cost 
of maintaining drainage improvements, and need for the 
agricultural products to be grown, etc. In some areas the 
plan of drainage was incomplete or improvements were 
designed with insufficient capacity, so that large areas 
remained poorly drained and could not produce profitable 
crops without extensive additional work. In other areas 
the cost of drainage was excessive, and the landowners 
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found it impossible to meet their drainage assessments from 
the income received from the land. 

The extent of these ill-advised projects, while large, is 
but a small percentage of the area that has been success- 
fully and profitably reclaimed by drainage, and the diffi- 
culties that have been encountered should not result in 
ignoring the possible benefits to the agriculture of the 
country in carrying on constructive development of the wet 
and overflowed lands that still remain throughout the coun- 
try. Such development should be made a part of sound 
land-use policies, giving proper consideration to wild life, 
forestry, and recreational developments. 

While a large majority of the organized drainage enter- 
prises in the country have proved profitable and have 
resulted in the development of millions of acres of our most 
valuable agricultural land, there have been sufficient failures 
to indicate the need for guidance in the planning and 
carrying out of such enterprises. Many districts have been 
organized in comparatively small areas, based more on 
community needs and interest than on watershed require- 
ments. No systematic procedure has been followed. Some 
districts have good drainage, while the drainage of others 
is entirely inadequate. Big ditches flow into little ditches, 
which in turn empty into badly congested natural channels 
or sluggish bayous. The cause of these adverse conditions 
is, in most cases, poor planning and piecemeal methods of 
drainage. Few districts have employed competent engineers, 
and many have no engineering plans of any kind. In many 
cases the size of the ditches is entirely inadequate, with 
the result that the land never has been drained. Some 
districts have been unsound projects from their very begin- 
ning because the soil was not of sufficient fertility to war- 
rant development, or because the lack of control of erosion 
from surrounding hill lands made it impractical to main- 
tain the drainage improvements. 


FEDERAL ASSISTANCE JUSTIFIED IN DEVELOPING 
SOUND ENGINEERING PLANS FOR DRAINAGE 


Such difficulties could have been avoided largely if 
federal assistance had been available to the local people in 
determining the desirability of the projects from the land- 
use point of view, in developing sound engineering plans, 
and in financing the project on a reimbursable basis. Federal 
assistance seems to be justified fully in view of the fact that 
drainage, in addition to benefiting the land immediately 
affected, promotes the public welfare by improving health 
conditions, increasing the general tax base, reducing the 
cost of maintaining highways, and adding to the value of 
surrounding properties. 

Soil conservation has a very important place in our food 
for freedom program. In producing the increased crops 
demanded by the present emergency, there should be no 
wastage of our soil resources. All phases of soil conserva- 
tion work are important in conserving our soil, but under 
the present emergency the improvement of drainage condi- 
tions on lands already under cultivation offers an immedi- 
ate and effective method of increasing crop production 
without increasing the amount of agricultural labor and 
power required to produce the crop. 

According to the records of the federal census bureau, 
there are approximately 21 million acres of land in 
organized drainage enterprises in the twelve southern states. 
Of this area approximately 51/, million acres that now are 
under cultivation require the rehabilitation of their drainage 
improvements before the land can be made to produce the 
crop yields its fertility warrants. The rehabilitation of the 
drainage improvements on this area is an effective method 
of obtaining increased crops. 
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Mechanical Injury in Threshing Barley 


By H. H. DeLong and A. J. Schwantes 


ASSOCIATE A.S.A.E. 


HE study of the effects of cylinder types and adjust- 
ments on the mechanical injury of barley, reported 
in this paper, was an attempt to find the causes of 
damage to barley kernels and to find the mechanical fea- 
tures and adjustments that would give adequate threshing 
without mechanical injury. The types of equipment now 
available were used, and where there was a wide range of 
adjustment, the limits of satisfactory operation were noted. 

The development of new machinery was not a part of 
the problem. The purpose was to work with the existing 
types of machines now on the market and to secure practical 
working data for them. The research was done under actual 
field conditions. This procedure subjected the study to a 
great many variable factors such as are encountered in any 
kind of field experiment in which soil conditions, weather 
conditions, and plant characteristics play a part. While 
many of these were eliminated, some could not be entirely 
controlled. It is, therefore, necessary to interpret the field 
results in the light of these rather than to accept the data 
as absolute answers. 

Barley used for feeding purposes need not be threshed 
in the same way as that which is to be used by the milling 
or malting trade. In fact, it is oftentimes desirable to thresh 
feeding barley rather severely to break off all of the awns 
so they can be blown out with the dust and chaff. This is 
true especially with the varieties of barley which have the 
rough awns. 

The malting trade demands a barley which has no more 
than 4 per cent of mechanically injured kernels. There 
are other definite specifications of a malting barley, but the 
one mentioned becomes the direct responsibility of the com- 
bine operator or the thresherman. The maltster does not 
object to a few awns remaining on the kernels, or a few 
kernels adhering to each other, but he does object to ker- 
nels that are skinned, frayed, or broken. 

The practical problem thus arises out of the fact that 
the feeder wants no awns left on and does not object to 
broken kernels, while the maltster wants no broken or skin- 
ned kernels but does not object to a few awns. It is the 
duty of the machine operator to know how to adjust his 
machine so he can thresh for the feeding industry or the 
malting industry. 

The threshing cylinder accomplishes its work by impact 
of a fast moving part striking against a head of grain or 
by the reverse method of a rapidly moving head striking 
against a stationary concave part. Threshing is not done 
by a “rubbing” process as in the case of a burr feed 
grinder. This process would break many kernels. In all 
types of cylinders the clearance between the cylinder parts 
and concave parts should be greater than the diameter of 
the grain kernels being threshed. 

The purpose of this investigation was to (1) study 
the types of threshing cylinders to find which one, if any, 
did superior work in threshing barley for malting, (2) 
study the effect of cylinder — on the cracking of ker- 
nels and determine the workable limits for the various 
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cylinder types, (3) study the effect of cylinder to concave 
clearance and determine the workable limits, and (4) 
observe all threshing and combining processes to note if 
there were any other major causes of mechanical injury to 
barley. Comparisons are made of the work done by (1) 
spike-toothed cylinders, (2) rasp bar cylinders, and (3) 
rubber-faced bar cylinders. 

The field tests were designed to try out the three differ- 
ent kinds of threshing cylinders under conditions as nearly 
similar as possible. The tests were further planned to use 
as many cylinder-speed adjustments and concave-clearance 
adjustments as possible for each cylinder so as to determine 
the workable limits of each. 

A barley field at the West Central Experiment Station 
of the University of Minnesota, at Morris, was used for the 
trials. This field had a medium stand of grain which had 
ripened evenly, was free from weeds, and was standing up 
almost perfectly. The tests were run on July 30 and 31, 
and August 1, 1941. During er the weather was 
clear, warm, and as uniform one day with another as one 
could expect. There was no rain, and there had not been 
for several days previous to the test period. Weather and 
temperature conditions were therefore uniform except for 
the usual fluctuations morning, noon, and afternoon. 

A small, power take-off-driven combine which could be 
equipped with either a rasp bar cylinder or a rubber-faced 
bar cylinder was used. Since it was not possible to obtain 
a combine with spike-toothed cylinder, a stationary thresher 
was used, and a quantity of grain from the same field was 
cut with a binder and threshed a few hours later. It was 
felt that this method of handling the grain, while not 
identical with the method for the other two types of cylin- 
ders, was enough like it to make a good comparison. 

For the combine trials, lands were cut of such size that 
one round with the combine harvested about 1/10 acre. A 
different adjustment of the cylinder speed or of the concave 
setting was made for each 1/10 acre. The tests were run in 
rapid succession so as to get as many tests as possible in a 
short time. Before and after each test, cylinder speeds and 
clearances were adjusted, checked, and recorded. A two to 
three-quart sample was made up from at least ten different 
places in the combine bin during the unloading process, and 
a small part of each sample was placed in vaportight cans 
which were later tested for moisture content and examined 
to determine the per cent of damaged kernels. Fifteen tests 
were made with the rubber-faced bar cylinder, twelve with 
the rasp bar cylinder, and nine with the spike-toothed 
cylinder. Observations were made after each test as to the 
apparent damage to the threshed grain and also as to the 
amount of unthreshed heads remaining in the straw. These 
observations were recorded. The data helped in the inter- 
pretation of results. 

The portion of the field sample that was not placed 
in vaportight cans was used by the senior author to deter- 
mine the percentage of broken and damaged kernels. 
Counts were made on four 100-kernel groups from each 
sample. The results of these determinations were later 
compared with those obtained by the Federal Grain Super- 
vision of Minneapolis from that portion of each sample 
that had been placed in vaportight cans at time of combin- 
ing. There was a very close agreement on 35 of the 36 
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Figs. 1 and 2 With the rubber-faced 
bar cylinder, the best speeds were 
around 5000 fpm. Poor threshing 
resulted from lower speeds. Speeds 
to 6000 fpm could be used only for 
spacings of %-in or larger 


Figs. 3 and 4 Tests with the rasp bar 
cylinder showed that the best speeds 
were very close to 5000 fpm, and 
% and %-in spacings resulted in 
best threshing without excessive 
cracking 
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Figs. 5 and 6 Best results with the 
spike-toothed cylinder occurred at 
speeds from 4700 to 5500 fpm. While 
the quality of threshing was not 
always good at the slower speeds, 
excellent results were obtained with 
two rows of concaves set up as clcse 
as possible and a speed of 4710 fpm 


samples. Moisture determinations 
were also made by the Federal 
Grain Supervision. 

In preliminary tests of cylinder 
speeds, it was found that the speed 
while threshing was about 8 per 
cent less than when the machine 
was running idle. Several speed 
determinations were made for each 
setting. These were taken when the 
machine was not threshing and were 
reduced by 8 per cent to obtain the 
assumed actual operating speed in 
each case. 

Figs. 1 and 2 show the results 
of the 15 tests made with the rub- 
ber-faced bar cylinder in the com- 
bine. Five different spacings were 
used with each of three cylinder 
speeds. The cylinder speeds are 
given as linear speed of the bar or iy 
tip of the tooth. 

The best threshing job resulted 
from a combination of clearance 
and speed adjustments which fall between the dotted lines 
on the graphs. This area roughly includes speeds between 
5000 and 6000 fpm (feet per minute) and clearances be- 
tween 1/, and ¥g in. As the speed increases the permissible 
clearance decreases. Too much damage to kernels was 
caused at speeds over 6000 fpm for most clearance. Large 
clearances and low speeds, outside the area indicated in the 


gtaph, were unsatisfactory because they permitted unthresh- 
ed heads to go through. 


In Fig. 2 it will be noted that the 3-in line occurs 
above the 5@-in line. This is likely due to the fact that the 
Yg-in clearance tests were run from 10:00 to 11:30 a.m., 
and the 3/4-in tests were run from 3:30 to 4:30 p.m. In the 
drier part of the day the 34-in clearance caused slightly 
more cracking than did the 5g-in clearance earlier in the 
day. This indicates the effect of moisture content. It was 


not possible to get a complete set of data with moisture 
content the only variable. 


The rasp bar cylinder test results are plotted in Figs. 3 
and 4. The speeds used in the twelve tests ranged from 
4500 to 7000 fpm. Most of them centered closely around 
5000, 6000, and 7000 fpm. The clearances, from the con- 
cave to the tip of the rasp bar serrations, as shown on the 
graphs, ranged from 5/32 to Yin with an average of 
9/32 in. The clearances from the cylinder-bar valleys be- 
tween serrations to the concave ranged from 13/32 to 
28/32 in, with an average of 3/, in. 


The best speeds were very close to 5000 fpm and the 
3 and Y/,-in clearances gave the best threshing without 
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excessive cracking. The performance curves of the rasp bar 
cylinder is quite similar to the rubber-faced bar cylinder. 

The curves in Figs. 5 and 6 represent the results of the 
spike-toothed cylinder tests. Here the lateral clearance 
could be varied only 2/32 in (from 5/32 to 7/32 in), but 
the vertical adjustment permitted setting the concave frame 
up close, down or open, or midway between. This adjust- 
ment materially affects the areas of the tooth surfaces actually 
passing each other, and hence the threshing capacity. The 
cylinder speeds of the thresher could not be changed great- 
ly; hence the speed curves are rather short in comparison 
with those on the other graphs. The speeds were approxi- 
mately 4700, 5600, and 6500 fpm of the cylinder tecth. 

The setting that resulted in smallest quantity of dam- 
aged kernels and best threshing for conditions as they were 
at the time, was a speed of 4700 to 5500 fpm and with 


two rows of concave teeth set clear up. Higher speeds result . 


in clean threshing but also in more damaged kernels. 


CONCLUSIONS 


The speed at which the cylinders operate to do their 
best work ranged from 5000 to 6000 fpm for all three types 
of cylinders. Slower speeds leave unthreshed heads and 
higher speeds result in too much cracking and skinning. 

The best clearance for the rasp bar cylinder was 3 to 
4, in as measured to the tips of the bar serrations. The 
rubber-faced bar did its best work at a 1/, to ¥-in clearance. 
The spike-toothed cylinder did its best work with a lateral 
clearance between teeth of 5/32 in. The actual clearance 
cannot be changed much, but by raising and lowering of 
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concaves the areas of the tooth surfaces passing each other 
can be greatly changed. 

To effect minor changes either cylinder speed or con- 
cave clearance can be changed. For major changes in oper- 
ating conditions, however, it is necessary to adjust both 
speed and concave clearance. 

The three cylinder types were carefully compared as to 
their ability to thresh Gockep properly without cracking 
more than 3 or 4 per cent. It can be readily seen from the 
test data that all three types (1) can be adjusted to thresh 
properly, (2) can be set to let heads go through unthreshed, 
or (3) can be set to thresh too severely and cause much 
mechanical injury to the kernels. 

After considering all data in the light of observations 
and operating conditions, it is believed that the rubber- 
face ie cylinder has a slight advantage in threshing ade- 
quately and yet not cracking the barley kernels. 

RECOMMENDATIONS 

One can hardly work with machines without seeing 
some opportunity for improvements in design or practice. 
It is recommended that the combine or thresher operator 
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who is threshing barley for either feeding trade or malting, 
must keep constant watch of the process. Conditions may 


change in a short time so that a readjustment of the cylinder 
is needed. 


“Quick-change”’ devices would be of material assistance 
to the operator attempting to do good work under a variety 
of conditions. The cylinder speed should be capable of 
change in a few seconds and without affecting the other 
parts of the machine. The concave-clearance changing 
mechanism should not be one which requires the loosening 
and retightening of a number of bolts. It should be a 
strong simple device which will permit raising or lowering 
the concave grate in a few seconds. A dial on the outside 
of the machine showing the clearance measurement would 
help a great deal. Few operators, in the rush of harvest, 
will take much time out to make a cylinder or concave ad- 
justment. The modern combine needs to be designed with 
possibilities for quick changing of cylinder speed and clear- 
ance between concave and cylinder. It should also have an 
indicator to show what the clearance is for any particular 
setting. 


Mung Bean Production 
By L. E. Hazen 


MEMBER A.S.A.E. 


HE mungo bean (Phaseolus aureus), usually called 

“mung bean’, is closely related to the cowpea (Vigna 
sinensis) and the soy bean (Glycine hispida), all being 
cultivated for human food in China and Japan. All three 
are extensively grown in Oklahoma as soil and feed im- 
provement crops due to nitrogen fixation in the soil and the 
high protein content of the seed. As yet, the forage is of 
minor importance. 


The mung bean is growing in favor. It is more drought 
resistant than the soybean and easier to harvest than the 
cowpea. Two varieties are now grown, the golden and the 
green, the latter seeming to produce heavier yields of seed 
and grow taller, making it readily adaptable to combine 
harvesting. 

Yields of seed range from twenty to thirty bushels per 
acre during favorable seasons on good ground. The forage 
yield is increased by sowing with the ordinary grain drill, 
but maximum seed production is obtained by drilling in 
rows with the corn planter, using a kafir plate. 


The mung bean offers a wide choice in time of seed- 
ing; if planted early, it waits for the days with long hours 
of sunlight before setting seed, but does make tall growth 
with abundant foliage. When planted late, it merely grows 
less tall and sets seed promptly to avail itself of the long 
sunlit daytime; there is little difference in seed yield 
actually accruing if moisture is plentiful. 


The seed ripens during quite a period of time. There- 
fore early cutting results in many green pods, while late 
cutting finds some shattering; yet this is less serious than 
with cowpeas, and mung pods seem quite adherent. Thus 
the total loss due to late cutting is about the same as with 
soybeans. In the only plot I have ever observed closely, 
few pods split while hanging on the vine although fully 
ripe, but the air dried pods after picking flailed out as 
teadily as do cowpeas. 

One method of harvest is to mow the beans late in 
the day, rake them into windrows before fully dried, then 
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thresh them from the windrow. Pigs and poultry are glad 


_to glean after the windrows are removed. 


In threshing, the concaves are removed but all teeth 
left on the cylinder. Some cracking occurs unless the speed 
is reduced, and as a full blast of air is required at the rad- 
dles, most threshermen merely remove the concaves and 
depend on aftercleaning to remove dust and cracked grain. 
The small size of the seed and its nearly spherical shape, 
makes the fanning mill job simple. 

A farmer, Paul T. Stritzke, Talala, Oklahoma, harvests 
almost exclusively with a small combine; he is considered 
an outstanding success in mung bean production and utiliza- 
tion by our experiment station staff. To date there is an 
increasing number of small acreages put in with the single 
mule and cotton planter, tilled with a Georgia stock, and 
gathered by hand. The beans are beat out with a pitchfork, 
fed to the various animals, the forage used for cows, and 
some folks say that properly cooked they make good food. 
I tried a few but have not yet generated an active appetite 
for them. 

While now a minor crop, the mung bean should grow 
in importance and be free from such intricate problem of 
harvesting as is represented by cotton, castor beans, and 
vetch. 


Eighth Annual Chemurgic Conference 


HE Eighth Annual Chemurgic Conference of represen- 

tatives of agriculture, industry, and science, under the 
sponsorship of the National Farm Chemurgic Council, Inc., 
will be held March 25, 26, and 27, 1942, at the Stevens 
Hotel, Chicago. 

The general theme of the conference will be ““Chemurgy 
in War’. Some of the more important subjects scheduled 
on the program include the work of the USDA regional 
research laboratories; agriculture and the petroleum indus- 
try; food, farm machinery and war; industrial use of dairy 
products; plastics in wartime; corn products for war and 
peace; milkweed instead of kapok; drying oil requirements 
for war; domestic sources of essential oils; rubber for peace 
and war; recent castor bean developments, etc. 
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AGRICULTURAL ENGINEERING for March 1942 


NEWS 


President Kable Makes Extensive Trip 


ARTLY in the interests of the American Society of Agricul- 
tural Engineers and partly in the interests of “Electricity on 
the Farm,” of which he is editor, Geo. W. Kable, president of 
A.S.A.E., recently completed an extensive trip to the Pacific Coast, 
which included a side trip into the South. 

Leaving New York on January 5, he arrived at Davis, Califor- 
nia, on January 9, where he addressed a joint meeting of Pacific 
Coast Section of A.S.A.E. and the California Farm Implements 
Dealers Association. A total of about 350 men attended this 
meeting. 

The program sponsored by the Pacific Coast Section was devoted 
quite largely to problems in connection with war programs includ- 
ing priorities, allocation of materials, training of workers for repair 
service, repair clinics, the bulk handling of grain, and the produc- 
tion of sugar beets. A great shortage of sacks and packaging ma- 
terial, Mr. Kable says, is going to cause some rather drastic changes 
this year in the methods of handling California crops. 

The week following he attended the Rural Electrification Con- 
ference sponsored by the California Committee on the Relation of 
Electricity to Agriculture, and following this conference he spent 
some time at San Francisco and in Los Angeles and San Diego, and 
from there traveled to points in Oregon and Washington. On 
February 6 and 7 he attended the tri-state conference of rural elec- 
trification men from Oregon, Washington, and Idaho, which was 
held at Yakima, and while in Yakima he made a 15-minute morn- 
ing broadcast to farmers as President of the Society. 

Mr. Kable reports that at both the rural electrification confer- 
ences in California and in Washington, attention was given to 
methods of blacking out dairy barns and poultry houses and to 
those phases of the use of electricity connected with the war pro- 
duction program. The conference also included a review of all 
research activities in rural electrification and some of the war pro- 
grams being carried on by educational institutions and various 
utilities in the rural field. 

On the trip he also had an opportunity to visit the Grand 
Coulee Dam, and standing below the Dam, he says he was awed 
and impressed once more with the enormity of the possibilities the 
engineer's control of the forces of nature, which is true both 
because of the structure itself and the engineering accomplishments 
which the structure makes possible. 

During the first three days of February, Mr. Kable was in 
Omaha and Lincoln, Nebraska, and while at Lincoln he spent 
considerable time with the agricultural engineering department of 
the University of Nebraska. 

On February 4th and Sth he attended the Southern Section 
meeting of A.S.A.E. held at Memphis, Tenn., in conjunction with 
the annual convention of the Association of Southern Agricultural 
Workers where he addressed the Section dinner on the evening of 
February Sth. 

Mr. Kable reports that most of the public institutions which he 
visited on his trip are rearranging terms and will continue courses 
throughout twelve months of the year. He states that all the agri- 
cultural engineers he met were placing war demands ahead of 
everything else, and that some Rs the research work under way 
will include the development of small dehydrators for fruit and 
vegetables on the farm, use of iron wire in place of nichrome for 
electric heating elements, and the development of various types 
of egg coolers. 

Throughout his trip Mr. Kable continued to preach his philo- 
sophy that “the agricultural engineer is the man who puts a smile 
on the face of agriculture.” 


No Industry Seminar in 1942 


bye view of the fact that the companies of the farm equipment 
industry that have cooperated with the American Society of 
Agricultural Engineers in the past, in sponsor'ng the A.S.A.E. 
Industry Seminar since 1938, are all engaged, more or less, in the 
production of war materials, and especially since government regu- 
lations would require virtually the complete closing of their plants 
to visitors, it is believed that an effective Seminar program could 
not be carried out this year and probably for the duration of the 
war. ‘ 

It is for this reason that the decision has been reached to cancel 
the seminar activity for 1942 at least. 
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A.S.A.E. Meetings Calendar 


April 3 - 4—Southwest Section, Caddo Hotel, Shreve- 
port, La. 


June 29- July 1—Annual Meeting, Hotel Schroeder, 
Milwaukee. 


November 30- December 2—Fall Meeting, Stevens 
Hotel, Chicago 


Southwest Section Meeting at Shreveport 


bs meeting of the Southwest Section of the American Socicty 
of Agricultural Engineers originally scheduled to be held at 
Texarkana, Texas, will be held at Shreveport, Louisiana, instead. 
The change was made necessary due to congestion of hotel facili- 
ties at Texarkana on account of extensive war preparation activities 
in the vicinity. The dates of the meeting are Friday and Saturday, 
April 3 and 4. 

The subjects and speakers for this program, for which definite 
arrangements have been made at this writing, include the follow- 
ing: Modification of Cotton Gin Machinery to Meet Present Con- 
ditions, by G. A. Gerdes, cotton gin extension specialist of Louisi- 
ana State University; Maintenance Problems of Terrace Outlet 
Systems, by T. J. Coyle, U. S. Soil Conservation Service; The Use 
of Electricity in Production Enterprises on the Farm, by P. T. 
Montfort, A. & M. College of Texas; Equipment and Fuels for 
Farm Home Heating, by Roy E. Hayman, Oklahoma Gas and Elec- 
tric Company; The Removal of Brush and Prickly Pear from 
Range Pasture Lands, by Donald Christy, A. & M. College of 
Texas; the Possibilities of the Circular Roof Barn in the South- 
west, by Price Hobgood, A. & M. College of Texas; Permeability 
Tests and Their Uses, by Kyle Engler, University of Arkansas; 
Results of Economic Studies by 4-H Club and F.F.A. Members, 
by C. F. Sturdevant, Oklahoma A. & M. College; Farm Machinery 
Depreciation, Service and Repair, by E. L. Barger, University of 
Arkansas; Prefabrication and Its Relation to the Postwar Farm 
Building Program, by Ray Crow, Tennessee Coal Iron and Railroad 
Co., and Dairy Barns for the Southwest, by J. L. Darnell, A. & M. 
College of Texas. 

Other subjects listed, for which definite acceptance from speak- 
ers have not been obtained on going to press, include the follow- 
ing: Concrete without Steel in Farm Construction; Engineering 
Aspects of Rice Production; Revision of Present Shop Curricula 
for Emergency Needs, and Prefabricated Houses and Farm Build- 
ings. 

Members of the American Society of Agricultural Engineers, 
whether residing in the territory of the Southwest Section or else- 
where, are urged to make a special effort to attend this meeting; 
and the Section extends a cordial invitation to all nonmembers 
who may be interested in any part of the program, to attend the 
meeting and participate in the discussions. Complete information 
on the meeting, including arrangements, etc., may be obtained from 
the chairman of the Section, F. R. Jones, agricultural engineering 
department, A. & M. College of Texas, College Station. 


Southern Section Holds Meeting 


AY excellent program and a good attendance were two cut- 
standing features of the meeting of the Southern Section of 
the American Society of Agricultural Engineers held at Memphis, 
Tennessee, February 4, 5, and 6, in conjunction with the annual 
convention of the Association of Southern Agricultural Workers. 

There were 40 to 50 agricultural engineers, most of them from 
the Section area, in attendance at practically all of the sessions of 
the meeting. About 60 people, most of them A.S.A.E. membxis 
attended the Section dinner on the evening of February 5, at which 
Wm. E. Meek presided as master of ceremonies. President G-o. 
W. Kable was the speaker of the evening. His talk covered an 
interesting account of his trip to the Pacific Coast, from which he 
was just returning, and he also dealt at considerable length with 
the value of Society membership. 


At its business meeting the Section elected the following officers 
for the year 1942-43: 


Chairman. W. N. Danner, Jr., professor of agricultural enzi- 
neering, University of Georgia. (News continued on page 104) 
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Cattle that have to walk too far 
for water “*walk off their gains,”” 
develop slowly, waste pasturage. 
And a range without water is 
worthless, of course, for grazing. 


This Range Conservation Dam 
nearing completion contains 
35,000 cu. yards—and will im- 
pound enough water, when 


filled, to last through 3 dry years! 


Its builder, Charlie Weston, 
has constructed range dams in a 
hundred-mile radius of his home 
ranch near Prescott, Arizona. 
He started a few years back with 


a Diesel D4 and a roll-over scraper 


AGRICULTURAL ENGINEERING for March 1942 


—today owns two larger outfits, 


including a new Diesel D6 and 
carry-type scraper. 

A remarkable number of 
pond-builders—mainly farmers 
and ranchers—have helped 
themselves to success with 
**Caterpillar’’ Diesel Tractors. 
Teamed in these tractors is the 


power and traction to move a 


a 2A st tee 


en 4 7 


oy 
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paying daily yardage—and the 
operating economy to assure 
the operator a good return on 
his time and equipment. 
Today, in thousands of ponds 


they have built, an important 


resource, water, is mobilized— 


ready to work for Victory on the 
Beefsteak Front! 
CATERPILLAR TRACTOR CO., PEORIA, ILL. 


DIESEL ENGINES ¢« TRACK-TYPE TRACTORS +- TERRACERS 
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First Vice-Chairman, G. B. Nutt, professor of agricultural engi- 
neering, Clemson Agricultural College. 

Second Vice-Chairman, F. M. Hunter, rural electrification spe- 
cialist, Mississippi State College. 

Secretary, G. E. Henderson, associate agricultural engineer, 
Tennessee Valley Authority. 

In resolutions adopted by the Section, the need for the close 
cooperation of all agencies for increasing food production during 
the present world crisis was recognized, and the wholehearted sup- 
port of the Section was pledged in the national food production 
program. Also, the scarcity of essential farm machinery and home 
equipment, including replacement parts, and the shortage of farm 
i were recognized, and the Section pledged support and assist- 
ance to aiding farmers, local repair shops, and other agencies in 
the efficient repair, maintenance, and utilization of machinery and 
other equipment. The Section commended the War Production 
Board for its consideration in allocating materials for production 
of essential farm equipment and urgently recommended a careful 
reappraisal and reallocation of war material for the manufacture of 
essential farm equipment and repair parts to enable farmers to ade- 
quately meet the requirements of future food needs of the nation. 


Promotion for George Krieger 


HE Ethyl Gasoline Corporation, having recently merged all 

technical services to provide maximum cooperation between its 
research facilities and industry, and having provided for its special 
services to the tractor and farm machinery industry to be handled 
by an “Agricultural Division” in its new Technical Service Depart- 
ment, announces that George Krieger has been appointed general 
manager of the Agricultural Division. The Corporation also has 
organized a War Committee to adapt its extensive research facili- 
ties to the needs of the armed forces of the United States and to 
broaden the scope of its service to allied activities such as the 
production of foods and fibers. 

The Corporation's agricultural division will operate from its 
new research laboratories in Detroit, and will have available all 
of the new laboratory facilities for research on fuels and engines 
on dynamometers, on the road, and in the field. 

Mr. Krieger was graduated from Virginia Polytechnic Institute 
in 1926, where he was the first graduate of that institution to take 
what is now known as a professional agricultural engineering 
course, having arranged with the agricultural engineering depart- 
ment for a special cooperative experimental curriculum with which 
was incorporated basic courses of the engineering college. Follow- 
ing graduation, Mr. Krieger went to the research laboratories of the 
Standard Oil Company of New Jersey at the Bayway Refinery, and 
in 1929 he joined the Ethyl organization as agricultural engineer. 

Mr. Krieger is a member of the American Society of Agricul- 
tural Engineers and has served as chairman of several committees, 
including fuels and lubricants, agricultural engine research, mem- 
bership, and the meetings committee of the Power and Machinery 
Division. He is also a member of the Society of Automotive Engi- 
neers, and has served as vice-president of that society, chairman of 
its Tractor and Industrial Power Equipment Committee, chairman 
of its Meetings Committee, and also as a member of the SAE 
Council. Mr. Krieger was recently elected an honorary life mem- 
ber of the American Agricultural Editors Association. 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Sherman C. Heth, design engineer, J. I. Case Co., Racine, Wis. 
(Mail) 805 Lathrop Ave. 

Ernest E. Jones, Jr., junior erosion engineer, Forestry Relations 
Department, Tennessee Valley Authority. (Mail) Box 918, Hunts- 
ville, Ala. 

Pierre-Emile Roy, chief, farm mechanics division, Department 
of Agriculture, Quebec, P. Q., Canada. 

Francis §. Todd, junior engineer, Soil and Moisture Conserva- 
tion Operation, U. S. Indian Service, Phoenix, Ariz. (Mail) 1012 
E. Fairmont. 

TRANSFER OF GRADE 

David W. Cardwell, associate hydraulic engineer, Soil Conser- 
vation Service, U. S. Department of Agriculture. (Mail) Box 607, 
Blacksburg, Va. (Junior to Member) 

William E. Meek, special representative, International Harves- 
ter Co. (Mail) 276 Patterson Terrace, Memphis, Tenn. (Member 
to Fellow) 

William J. Welker, instructor of agricultural mechanics, Califor- 
nia Polytechnic School, San Luis Obispo, Calif. (Junior to Member) 


~ 
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Necrology 


William Henry MePheters, extension agricultural engineer, 
Oklahoma A. & M. College, passed away suddenly at his home in 
Stillwater on February 18. 


Mr. McPheters was a native of Missouri, and graduated from 
the Oklahoma A. & M. College in the electrical engineering 
course. In 1910 he became assistant professor of physics at the 
A. & M. College of Texas, a position which he held until 1921. 
In that year he obtained a degree in agricultural engineering from 
that institution, and was awarded the professional degree from the 
same institution ten years later. 

During the first World War Mr. McPheters was an instructor 
in the Army School at the A. & M. College of Texas where he 
taught auto mechanics. In 1921 he returned to the Oklahoma 
A. & M. College where he became extension agricultural engineer 
until 1925, when he became a field agricultural engineer for the 
Portland Cement Association with headquarters at Oklahoma City. 
In 1931 he received appointment as head of the agricultural engi- 
neering department at Connecticut State College, where he re- 
mained until 1934, returning to Oklahoma to again become state 
extension agricultural engineer, which position he filled until his 
Passing. 

Mr. McPheters became a member of A.S.A.E. in 1921, and 
during the period of his membership, he was active on a number 
of committees, principally in the field of farm structures, in which 
he established quite a reputation as specialist in the use of natural 
building materials. 


Mr. McPheters is survived by Mrs. McPheters, two sons and a 
daughter. 


Personals of A.S.A.E. Members 


U. S. Allison was recently appointed by the U. S. Soil Con- 
servation Service as director of soil conservation work for Puerto 
Rico and the Virgin Islands, as well as assistant regional conser- 
vator for Region 2. For three years prior to this appointment he 
was in charge of engineering work for the SCS in the Hawaiian 
Islands, and for two years prior to that in charge of engineering 
work in Puerto Rico. He is an agricultural engineering graduate 
of the A. & M. College of Texas, and has been engaged in soil 
conservation work since 1933. 


Earl L. Arnold was recently appointed to the position of 
mechanical engineer in the Farm Structures Division, Bureau of 
Agricultural Chemistry and Engineering, U. S. Department of 
Agriculture. Prior to this appointment he was head of the plumb- 
ing unit, Applications and Loans Division, R.E.A. His new 
address is Apartment D-431, 3004 N. Lee Highway, Arlington, Va. 


Hobart Beresford, agricultural engineer, Idaho Agricultural 
Experiment Station, is one of the authors of Bulletin No. 241, 
entitled ‘The Production of Ethyl Alcohol from Cull Potatoes and 
Other Farm Crops,” recently issued by that station. 


Wallace J]. Campbell now holds the position of junior engineer 
in the U. S. Soil Conservation Service at Glen Rose, Texas. 


Walter M. Carleton has been transferred from his work in 
rural engineering extension to that of instructor in agricultural 
engineering at Kansas State College. 


E. M. Dieffenbach, who until recently was associate agricultural 
engineer in the Bureau of Entomology and Plant Quarantine 
(USDA), was recently transferred to the Office of Agricultural 
Defense Relations of the Department, which is a planning, advis- 
ory, and liaison office set up within the USDA to serve and repre- 
sent the Nation’s farmers in the overall defense program. 


F. C. Fenton, professor of agricultural engineering, and C. K. 
Otis, formerly instructor in agricultural engineering at Kansas 
State College, are joint authors of Bulletin No. 42, entitled ‘The 
Design of Barns to Withstand Wind Loads,” issued November 
1941 by that institution. 


Robert H. Joyce is now camp engineer on the CCC Camp p:0j- 
ect SCS-A-25, and his address is Thatcher, Arizona. 


Donald W. Kruse recently resigned as junior soil conservation- 
ist (engineering), U. S. Soil Conservation Service, and is now 
employed as apprentice engineer with the Boeing Aircraft Com- 
pany, Seattle, Wash. (Personals continued on page 106) 
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WONDERFUL NEW WORLD—this American treasureland which 
Columbus saw from the deck of his flagship in 1492. A wild 
and virgin land—a land of immeasurable hardship, and of hope! 


Here the foundations of liberty were laid in the centuries that 
followed. Here the founding fathers created a new miracle of gov- 
ernment. The year was 1776, and they wrote down a heaven-sent 
dream and wrought it into fact. 


They bequeathed to us the United States of America, and their 
sons and grandsons made it great and strong. 


Had we forgotten, in recent years, to be grateful for our Amer- 
ican way of life? Yes, most of us had. But now that we stand in 
peril of losing it—we remember. Now that we must fight with all 
that we have and are, to hold that heritage, we look back on the 
hard history that lifted us up on the heights. And we review the 
later years that have brought us to this bitter hour. 


Today, in 1942, the mists are clearing from our vision. The 
Nation is at war. Americans are re-discovering their America. 
* * * 


Now, As IN THE DAYS of the pioneers, Agriculture is the founda- 
tion of American security and of American survival. In the fight 
for Victory the man who really fights leads all others in our devo- 
tion. And here, back home, no man’s job is greater than the farmer’s 
job. He must raise the food that freemen need. 


INTERNATIONAL HARVESTER pledges that its utmost effort shall 
be rendered—through its factories and the men who build its 
products, and through the dealers who service and sell its machines 
—to the end that the people of America may win their way to 
early victory and peace! 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago, Illinois 


“We, the INTERNATIONAL Dealers 
and Servicemen of America, will 
give our best to help keep farm 
equipment, old and new, on the 
iob till peace is won!” 
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James H. Lillard, assistant agricultural engineer, Virginia Agri- 
cultural Experiment Station, is one of the joint authors of Techni- 
cal Bulletin No. 72, entitled “Effects of Slope, Character of Soil, 
Rainfall, and Cropping Treatments on Erosion Losses from Dun- 
kore Silt Loam,” recently issued by that station. 


H. S. Pringle, agricultural engineer, Cornell University, has 
compiled Cornell Junior Extension Bulletin 60 covering rope work, 
agg transmission, and soldering, especially for 4-H club mem- 

ers. 


J. Roberts and L. J. Smith of the Washington Committee on 
the Relation of Electricity to Agriculture have recently compiled 
the 17th annual progress report of investigations of the uses of 
electricity in agriculture in the state of Washington. Mr. Roberts 
is also one of the authors of Bulletin No. 404, entitled “The All- 
Electric Greenhouse,” issued September 1941 by the Washington 
Agricultural Experiment Station, Pullman. 


Norman C. Teter who was formerly a research fellow in the 
agricultural engineering department at Iowa State College, is now 
an instructor in the department of engineering drawing at the same 
institution. 


Russell Woodburn has been transferred from the position of 
station engineer of the U. S. Soil Conservation Service experiment 
station at Zanesville, Ohio, to that of project supervisor on the 
research project of the Service at State College, Miss. 


Student Branch News 


PENNSYLVANIA 
By James B. Kistler, Scribe 


HE Student Branch of ASAE at Pennsylvania State College 

held its regular semimonthly meeting February 2nd in the 
Agricultural Engineering Building. This was the time for the 
yearly election of new officers. Those elected for the coming year 
are as follows: Harry J. Hofmeister, president; Harold V. Walton, 
vice-president; George P. Replogle, secretary-treasurer; James B. 
Kistler, scribe; Prof. Ralph U. Blasingame, faculty advisor; Thomas 
F. Ford and Harold V. Walton, representatives to the Agriculture 
Student Council. 


At the next meeting, February 16, Prof. John E. Nicholas dis- 
cussed the research program in electroagriculture at Penn State. 
Prof. Nicholas, who has been connected with research here for the 
past twelve years, outlined his work from its start in a small corner 
of the old horse barn to its present fine laboratories in the new 
Agricultural Engineering Building. At first this research fell mainly 
under the title of “rural electrification’, but now it has developed 
into more scientific phases so that Prof. Nicholas chooses to call 
it “electroagriculture’. Some of the projects are egg cooling, 
milk cooling, electric brooders for chicks and young pigs, ultra- 
violet, infrared, sterilization, and power requirements for running 
silo fillers, feed grinders, and dairy manufacturing machinery. At 
the present time Prof. Nicholas is working on projects with the 
departments of poultry husbandry, animal husbandry, agronomy, 
and bacteriology. 

The president announced the committee members for the new 
year and Prof. David C. Sprague read two letters which he had 
received from ag engineers who are now training with the U. S. 
Air Corps in Florida. 


SOUTH CAROLINA 


HE A.S.A.E. Student Branch at Clemson College ended the 

first semester with a series of talks given by prominent men 
in the educational activities of South Carolina. The first of these 
talks at the regular meeting of December 15, was given by G. H. 
Stewart, rural electrification specialist of R.E.A., who spoke on 
“Rural Electrification in the South.” One of the most interesting 
things he brought out was the fact that the R.E.A. is going to be 
forced to stop building lines because of the present shortage of 
materials, but they are going to start an educational program in 
which the farmer will be taught the proper and efficient uses of 
electricity. After Mr. Stewart spoke, a short Christmas program 
was given by a group of A.S.A.E. members, after which everyone 
enjoyed an exchange of homemade tinker-toy Christmas gifts. 
While this was in progress, hot dogs and soft drinks were served. 

At the first meeting of the new year, the Branch enjoyed an 
interesting talk by Col. Herbert M. Pool of the U. S. Army; 
Col. Pool is now the PMS&T of Clemson. He spoke on “The 
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Present Conditions of the United States as the War Rages.’ One 
of the many interesting things mentioned by Col. Pool was that the 
United States has never lost a war but has never won a confer- 
ence. He says that America must win this war, but still more 
important is the fact that America must also win the peace. Follow- 
ing Col. Pool’s talk a short business meeting was held after which 
the meeting was adjourned. 


_ During the past semester, the Branch has held six meetings 
with an average attendance of 77 per cent of the members. 


GEORGIA 
By Cecil S. Mize, Scribe 


HE University of Georgia Student Branch of ASAE cancelled 
their regular meeting on January 12 to cooperate with the 
annual religion-in-life week on the University campus. 


At the regular biweekly meeting on Monday evening, January 
26, the Branch voted unanimously to buy defense bonds or stamps 
with any club funds appropriated for socials and to assess each 
man his share of the expense. 


The Branch pledged 100 per cent support to the annual 4-H 
Club carnival to be held on March 16. The carnival is sponsored 
by the 4-H Club with the assistance of the other student organiza- 
tions in the college of agriculture. Each club has a booth and 
sponsors candidates for king and queen of the carnival. The pro- 
ceeds are added to a growing fund to aid deserving young men 
and women in attending college. 


A very interesting quiz program was arranged by J. F. Eppes 
and the program committee. Suitable prizes were given to those 
who answered the questions asked them. After the program, the 
meeting turned into a general “bull” session. 


The social committee has been asked to begin work on a big 
winter-quarter social function and all members are eagerly await- 
ing their report on possibilities. 


TEXAS 
By W. T. Hall, Scribe 


HE agricultural engineering students at the A. and M. College 
Ti Texas no longer worry about what they will do each sum- 
mer, as summers now mean another semester of school. The Col- 
lege has gone on a three semester basis with classes extending 
through the entire twelve months of the year. As it now stands, 
we have three semesters of sixteen weeks each with a week's vaca- 
tion between semesters and a week’s vacation at Christmas. The 
main purpose of this change is to allow the students to complete 
their education before reaching the draft age. 


At one of our recent meetings, Mr. E. R. Eudaly, who is con- 
nected with the agricultural extension service at the College, gave 
us the complete history of the trench silo in the South; incidentally, 
he is responsible for the development of this cheap and simple 
way to put up feeds. This type of silo is now leading all others 
in the South because of its simplicity and economical construction. 


Another speaker of interest was Mr. Virgil V. Parr, principal 
soil conservationist, USDA Soil Conservation Service. He discussed 
the engineering problems he encountered while managing a large 
ranch here in Texas. 


Usually each year the graduate students in the department are 
in charge of one program. Two of our graduate students from 
Brazil discussed and showed pictures of several trips they have 
taken since coming to this country. They had a number of pictures 
taken while on the senior inspection trip to Dallas this fall; they 
also showed several pictures taken on their trip to Mexico City 
during the Thanksgiving vacation. The showing of many pictures 
in technicolor of our every-day campus activities concluded the 
program. 


On the Saturday of February 28, couples dressed in overalls 
and patched shirts will be seen going toward the Agricultural 
Engineering Building. Yes, the annual Barnyard Frolic is draw ing 
near. To conform with the changes made at the College in the 
method of conducting social functions, the profits from the dance 
will go to the student activities fund. The dance will be put on as 
a Corps dance, but the Agricultural Engineers are still responsible 
for it. At our last meeting all the committees for the dance were 
announced. A few nights before the dance, we will have a special 
meeting and clear the equipment from one of our farm machinery 
laboratories. This space, consisting of 14,800 square feet, will be 
decorated with lanterns, hay, and other appropriate items for this 
type of dance. This is one of the main social events here at the 
College, and in past years it has not been uncommon to have ovef 
600 couples at our dance. 
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ngs WHAT 5¢ HOW MUCH ALUMINUM we are making now is a cen- 
ee. sored secret. We are determined it shall be sufficient 
4 ; to the need. 
‘ : 
| CAN M EAN T0 HOW MUCH WILL BE AVAILABLE, after the war, is idle 
led : talk now. 
the | 
7 YO (J FE Fu T hi Ki THE PRICE OF ALUMINUM is the thing that’s important. 
mps It is important to the war, because our reduction of the 
-ach | : price of ingot from 20c to 15c is saving the Government 
a | : SE many millions of dollars a year. 


iza- 


a THAT FIVE CENTS doesn’t make aluminum one whit 


pro- more useful for war purposes—only more patriotic. 
men J : 
wae i BUT IT DOES MAKE aluminum terribly important to the 
hose peace. Real peace means jobs for all. Jobs-for-all come 
” ain into being only when people want to buy and can buy: 
big = Which means new things, better things, at a price. 
vait- ' 
IMAGINEERING is the word we have coined to describe 
the thinking which is used to get those new things ready. 
Imagineering is letting your imagination soar and then 
lege engineering it down to earth. Imagineering needs tools 
sum- iS as well as brains. 
Col- . ~~ 
—_ , | y THAT FIVE CENTS we’ve lopped off the price of alumi- 
yaca- : | num, so far, has more potentialities of creating new 
Bs things and better things, at a price, than any single 
thing we know of. 
con- 
os THAT’S WHERE YOU COME IN. You are the man who. 
ally, ; 2 . . . 
am i You are the man America is counting on to make the 
arse A jobs Americans are going to need. You are the man 
coal who is going to do the Imagineering, in your specialty, 
fe that is going to win the place for yourself, your em- 
ployees, your associates. 
t are 
from YOU ARE GOING TO DO IT, and we hope you are going 
he THE JOB to let Alcoa help. We can, and we want to. 
_ : Aluminum Company of America, 1976 Gulf Building, 
t io ALUMINUM, 1S Pittsburgh, Pennsylvania. 
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You design 
weapons too 


PHOTOGRAPH, COURTESY U.S. ARMY SIGNAL CORPS 


A rough-and-tumble Army ''jeep'' made of ARMCO Steel 


Taz farmer is feeding the nation and many of our 
overseas friends . . . the armed forces, men in war 
plants, workers in towns and cities. 


Modern farm machinery helps him to do this 
all-important job with less labor. Even so, farm 
equipment will be scarcer as the needs for warplanes, 
tanks and ships become more pressing. However, 
recognizing the farmer’s part in the war, limited 
quantities of metal for this essential equipment have 
been given war priority ratings. So one of your big 
responsibilities today is thinking ahead to the future 
and planning more efficient equipment made of 
special-purpose materials. 


One of these is ARMCO Galvanized PAINTGRIP— 
an ideal metal for painted equipment because the 
paint lasts several times longer than on ordinary 
steels. 


When we’ve won this hard war, ARMCO Special 
Quality Sheet Metals will again be plentiful, not 
only for farm machinery but also for farm buildings. 
Keep the ARMCO name in 
mind. It stands for sheet 
metals that have given ex- 
cellent farm service. The 
American Rolling Mill 
Company, 1071 Curtis St., 
Middletown, Ohio. - 


Agricultural Engineering Digest 
A review of current literature by R. W. TRULLINGER, assistant chief, 
Office of Experiment Stations, U. S. Department of Agriculture. 


Copies of publications reviewed may be procured only from the 
publishers at the addresses indicated. 


MEASUREMENT OF ELECTRODE POTENTIALS AND POLARIZATION 
IN SorL-CorROSION CELLS, R. B. Darnielle. Jour. Res. Natl. Bur. 
Standards, Washington, (U.S.) 25 (1940), no. 4, pp. 421-433, 
figs. 4. Electrode potentials in soil-corrosion cells cannot be imeas- 
ured accurately by the direct method because of the high resist- 
ance of soils and because of the nature of the electrolyte and the 
electrodes. Measurements made with a mechanical interrupter are 
also in error because of depolarization during the period of inter- 
ruption. By using an electronic circuit to interrupt the current for 
intervals of the order of 10-5 sec and a separate electronic circuit 
to measure the electrode potentials within this period of inter. 
ruption, results accurate to about 0.01 v over the range of current, 
resistance, and rate of depolarization of soil-corrosion cells were 
obtained. These results were obtained with steel electrodes and in 
seven soil types and an unidentified alkali soil as the corrosion 
media. Although the modifications introduced into the method were 
for the purpose of adapting it to measurements in soils, it appeared 
that the method as modified would be well adapted to such high- 
resistance solutions as natural waters, particularly in potential 
ee on metals which naturally. develop high-resistance 
Ims. 


MAXIMUM DISCHARGES AT STREAM-MEASUREMENT STATIONS 
THROUGH DECEMBER 31, 1937, G. R. Williams and L. C. Craw- 
ford; witTH A SUPPLEMENT INCLUDING ADDITIONS AND CHANGES 
THROUGH SEPTEMBER 30, 1938, W. S. Eisenlohr, Jr. (Coop. 
U.S.D.A. et al.) U. S. Geol. Survey (Washington), Water-Supply 
Paper 847 (1940), pp. III-+-272, fig. 1. This report is a compila- 
tion of the highest known discharges at most gaging stations in 
the United States and at several places on boundary streams in 
Canada and Mexico. The principal value of these data is con- 
sidered to lie in the fact that in the design and operation of a 
variety of engineering works on rivers, such as dams, spillways, 
bridges, dikes, and floodways, it is important to know the flood 
flows for which provision should be made. This report summar- 
izes the records of flood discharges of the streams of the United 
States for several thousand drainage areas. Many of the records 
cover scores of years. A few go back more than 100 years. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE IOWA 
STATION. (Partly coop. U.S.D.A.) Iowa Agrl. Exp. Sta. (Ames) 
Rpt. 1940, pt. 2, pp. 11-14, 18-19, 20-22, fig. 1. This report notes 
work on soil erosion on the Marshall silt loam in Page County, by 
W. H. Pierre, G. B. MacDonald, J. B. Davidson, and H. D. 
Hughes; trials of the basin method of planting corn on repre- 
sentative soil areas of Iowa, by Davidson, E. V. Collins, H. R. 
Meldrum, and G. F. Sprague; efficiency of corn pickers, by C. K. 
Shedd, Davidson, and Collins; seedbed preparation for corn, and 
corn-production methods and equipment, both by Davidson, Col- 
lins, and Shedd; storage and curing of corn, by H. J. Barre, 
Davidson, and J. L. Robinson; and investigation of farm storage 
of corn, by Davidson, Barre, and G. Semeniuk. 


A RANGE SHELTER WITH GALVANIZED IRON Roor, D. C. 
Kennard and V. D. Chamberlin. Ohio Ag. Exp. Sta., Wooster. 
Bimo. Bul. 209 (1941). The authors briefly describe the construc- 
tion of a 10x12 ft shelter differing from those previously designed 
at the station in that it is roofed with corrugated galvanized 
iron. The shelter is dimensioned for from 100 to 125 pullets and 
may be moved on removable skids or by loading onto a wayon or 
truck. Six roosts run lengthwise. 


A NEw PorTABLE CoLony Brooper Houses, D. C. Kennard 
and V. D. Chamberlin. Ohio Ag. Exp. Sta., Wooster. Bimo. Bul. 
209 (1941). The use of corrugated 28-gage galvanized iron roof 
and siding served to decrease the weight of a 10x12-ft house by 
500 Ib as compared with the use of lumber. A gable roo’ with 
side walls 4 ft high decreased the space inside 9 per cent as com- 
pared with that of a house with a shed roof 5 ft high in tlhe rear 
and 7 ft high in front. Durability and minimum origins! and 
maintenance costs were primary objectives in the design described. 
Plans and bills of materials for this and for the structure described 
in the article above noted are available from the station. 


| 
5 


AGRICULTURAL ENGINEERING INVESTIGATIONS (WISCONSIN). 
Wisconsin Ag. Exp. Sta., Madison. Bul. 451 (1941). This report 
notes the third year of successful use of an experimental corrugated 
roller seeder which increased June stands of alfalfa by 66 per cent 
and those of timothy by 140 per cent as compared with dropping 
seed down the spouts of a grain drill. (Continued on pag: 110) 
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BUILT BY JOHNSTON PUMP CO. 


), Pumps, 


—KF HELPS 


The farmer who owns this Johnston 
Pump must have a deep sense of satis- 
faction in the thought that this unit 
works year after year without bearing 
trouble. Back of this satisfaction are 
StS Deep Groove Ball Bearings 
assuring the same dependability on 


OO 


SPEED DEFENSE 


the vertical shaft of this pump that 
you find in S0SF°’s on giant bombers, 
deadly guns, powerful battlewagons 
and hardy tanks. It is important that 
Agriculture, in doing its share for 
National Defense, is doing it with 
ESES-equipped machines. 


SNS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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HE value of buildings on the average farm rep- 
resents more than 20% of the total investment. 
That’s twice as much money as the average farmer 


has in livestock; four times the 
machinery. 


value of his 


Recognizing the importance of getting the greatest 
return for their investments in farm buildings, 
far-sighted farmers are building, reroofing and 
remodeling with steel. Modern steel has many 
advantages. Its first cost is low and its life is long. 
It saves time and expense in installation and 
upkeep. It gives the best all-around protection 
against fire, lightning, weather, vermin and decay. 


There are 14 styles of Continental Steel roofing 
and siding, including the three big value leaders — 
TYL-LYKE, DRAINRITE and 5 V-CRIMP. All are 
made of special analysis or copper-bearing steel 
and carry a uniform zine coating applied by the 
SUPERIOR PROCESS. 


Free Building Plans 


Continental offers farmers 17 free plans for modern farm 
buildings including 17” x 22” drawings, bill of materials, 
etc. If you would like to see these plans, write for a copy 
of the Plan Book. It illustrates the plans and contains 
a handy mailing card for ordering the working plans you 
want. Write to the— 


CONTINENTAL STEEL CORPORATION 


KOKOMO, INDIANA 


15 Types of Form Fence 
Posts, Gotes, Borb Wire 


Agricultural Engineering Digest 
(Continued from page 108) 


ELECTRIC FENCE CONTROLLERS, WITH SPECIAL REFERENCE To 
EQUIPMENT DEVELOPED FOR MEASURING THEIR CHARACTERIS1ICS, 
F. A. Everest. Ore. Engin. Exp. Sta. (Corvallis) Bul. 11 (1959), 
pp. 47, figs. 29. Noting the possible hazard involved in the general 
use of devices which energize great lengths of exposed conductor, 
the author notes that “before regulatory bodies can function e‘fec. 
tively, they much have data on the physiological effects and lethal 
limits of various types of electric shocks and have available proper 
instruments for measuring the various electrical quantities in- 
volved.” This bulletin is largely concerned with the necessary 
instruments, their design, and methods for their use. 

Typical fence circuits are first dealt with, the energizing 
methods taken up being an inductive discharge, direct current and 
alternating current operated; continuous and intermittent alternat- 
ing voltage; charged condenser, continuously or intermittently 
applied to fence; and the charged condenser relaxation circuit. 

Theoretical considerations of the induction type of eleciric- 
fence controller include a mathematical analysis, transient solutions 
for current make and for current break, and mathematical expres- 
sions for quantity of electricity circulating in secondary circuit at 
current make and at current break. 

A section on photography of random transients by means of 
the cathode-ray tube describes a trigger circuit. Measurement of 
the quantity of electricity in electric-fence controller impulses is 
taken up, a statement of the problem being followed by discussion 
of an integrator circuit. Voltage dividers for transient phenomena 
are considered, and a high-voltage, vacuum-tube voltmeter, involv- 
ing use of the inverted vacuum tube as a voltmeter, is described. 

For testing electric-fence controllers under conditions closely 
simulating those of actual operation, the author devised an instru- 
ment called an artificial fence. It is pointed out that the electrical 
parameters of a single fence wire strung at a constant height above 
the ground include a linear resistance, which may be taken as its 
entire impedance, self-inductance being treated as negligible. Leak- 
age resistance across all insulators and grounded objects touching 
the wire, all being in parallel, are lumped as an equivalent single 
resistance. The capacitances between earth and incremental lengths 
of the wire are similarly summed as an equivalent capacitance. It 
is considered that the resistance of the wire is normally so low that 
it, as well as the self-inductance, may be neglected. The artificial 
fence, therefore, consisted of a series of parallel resistances giving 
a range of from 100 to 500,000 ohms and parallel condensers giv- 
ing a range of from 0.003 to 0.079 uf, the entire range of the 
resistance and capacity of the instrument being equivalent to about 
5.6 mi of fence. 


New Literature 


“PLANS FOR CONCRETE FARM BUILDINGS.’’ Second edition 
revised, 814x11 inches, 56 pages, illustrated. Portland Cement 
Association, 33 West Grand Ave., Chicago. The plans presented 
in this book are intended to provide ideas and suggestions for the 
proper design and construction of farm buildings of various kinds. 
The general plan of the book is to present essentials of quality 
concrete and sound building construction on the farm. More 
detailed plans in blueprint form are available free upon request to 
the Portland Cement Association of plans for various farm build- 
ings shown in this book. The contents of the book inc!udes 
instructions on how to make quality concrete, including footings, 
foundations, basement walls, floors, and masonry construction, and 
also including the insulation of concrete buildings. The plans for 
various structures featured in the book include general-purpose 
and dairy barns, milk houses and cooling tanks, poultry houses, 
hog houses, grain and other storages, cellars, greenhouses, water 
supply tanks, manure pits, etc., etc. 


“MATHEMATICS IN AGRICULTURE” by R. V. McGee, depatt- 
ment of mathematics, at A. & M. College of Texas. Cloth, 6x9 
inches, 190 pages. $4.00. Prentice-Hall, Inc., New York, N. Y. 
The book is an effort to meet the demand for a practical book on 
mathematics designed especially to fit the needs of persons intet- 
ested in agriculture. While the text is not meant to serve «s an 
authoritative source on technical matter pertaining to agricu'ture, 
some technical matter has been included in an effort to vitalize the 
subject by giving to problems their proper agricultural setting. 
Also, the tables near the end of the book contain information which 
possesses practical value for anyone engaged in agriculture. The 
following subjects constitute the main chapter headings: Mathe- 
matical Operations, Percentage; Equations; Lengths, Areas, and 
Volumes; Ration and Proportion, The Right Triangle and Trigo- 
nometry; Averages; Graphs; Special Applications of Practical 
Measurements; Exponents, Logarithms, The Slide Rule, and about 
twenty pages of tables. 
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That Takes the Measure of Today's Needs 


The John Deere is today’s kind of 
power ... adaptable to every farm or 
crop requirement . . . ruggedly built 
for more years of hard work .. . easily 
handled, a boon to short-handed farm- 
ers who must put in extra hours in the 
field . . . economical to operate... 
easy to maintain. In fact, these are 
qualities you'll want at any time. 


One glance at a John Deere Tractor 
with its simple, two-cylinder engine 
design, rugged parts, straight-line 
transmission, and belt pulley on the 
crankshaft, and you know that here is 
power built to take it. 

Talk with owners and they’ll tell 
you of low fuel costs . . . of fuel costs 

thirty to fifty per cent lower as 


SUSE Pon ; ; 
a ee Nee ets _ compared with gasoline. 


They'll tell you, too, of unmatched 
accessibility, easy maintenance, frugal 
repair costs, low depreciation. 


On the seat of a John Deere, out in 
the field, you'll thrill to an unusual 
kind of power— smooth, lively, respon- 
sive—to a tractor outstanding for its 
ease of handling —the result of hand 
clutch, unexcelled visibility, smooth, 
shockless steering, hydraulic lift, foot- 
controlled differential brakes, handy 
controls, a hydraulic power lift. 


Among the twenty John Deere 
Tractors there is the size and type to 
meet your needs exactly, each out- 
standing for its simplicity of construc- 
tion, dependability of performance, 
ease of handling, and economy of 
operation. John Deere, Moline, Illinois. 
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wisconsin 
Air-Cooled 5 : 


ENGINES . 


- Model VE-4, 22 hp., 

4 cyl., V-type Engine. 

Other types and sizes: 

land 4 cyl., 1 to35 hp. 
“Old enough to vote”, in terms of continuous 
production and development, Wisconsin heavy- 
duty air-cooled engines have also definitely 
come of age from the standpoints of industrial 
recognition and acceptance. 


It has taken the hard proof of service, under the most try- 
ing operating conditions, in many lines of industry and 
power applications . . . to convince designing engineers, 
equipment manufacturers, and tough-skinned users that AIR- 
COOLED ENGINES, properly designed and built, cause less 
trouble and provide higher productive capacity than any 
other type of internal combustion unit within 35 hp. limits. 


More than 300 machine manufacturers use Wisconsin 
Heavy-Duty Air-Cooled Engines as standard power 
equipment...covering your field as well as many others. 


ISCONSIN MOTOR 


Corpora dor 
ee — MILWAUKEE, WISCONSIN, U. S. A. 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 

journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


eeeeceesaeeeeesess MAIL COUPON TODAY seeeececencsceseses 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid 


Engineering for years 
Will remit in 10 days or return binders collect. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are quelified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re. 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


—— 
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POSITIONS OPEN 


AGRICULTURAL ENGINEER wanted for farm structures 
research work in the agricultural experiment station of a south. 
eastern college. Only a man with some research experience and 
not subject to immediate military service will be considered. Work 
will be primarily concerned with storage buildings. Good funda. 
mental training with good scholastic records necessary. Salary up 
to $2,700 according to qualifications. PO-134 


ENGINEERS needed by U. S. Government. The U. S. Civil 
Service Commission, Washington, D.C., has listed the following 
opportunities for engineering work for the federal government, of 
possible interest to A.S.A.E. members: 


Technical Assistant (Engineering), $1,800 a year. Unassembled 
examination. Write for announcement No. 177. 


Engineering Aide, photogrammetric and topographic options, 
$1440 to $2600 a year. Unassembled examination. Write for an- 
nouncement No. 206. 


Chemical Engineer (five grades), $2600 to $5600 a year. Un- 
assembled examination. Write for announcement No. 163. 


Copies of the announcements referred to may be obtained by 
writing direct to the Commission. They give full details concern- 
ing the positions, the requirements to be met, and where to obtain 
and file applications. 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with experience in design and 
manufacture of farm machinery in small, medium, and _ large 
manufacturing concerns in the eastern and midwestern states. 
Reared on eastern Pennsylvania farm. Received B.S. degree at 
Pennsylvania State College in 1935. Desires position in develop- 
ment or production of farm machinery where past experience will 


be of value. Age 28. Married, one child. References on request. 
PW-347 


AGRICULTURAL ENGINEER with B. S. degree in engi- 
neering and M. S. degree in agricultural engineering. Experienced 
in college teaching, experiment station, and extension work; also 
factory and construction work. Especially qualified for college 
agricultural engineering, manufacturing, defense, construction, or 
trade extension work. Age above draft. W-346 


AGRICULTURAL ENGINEER with B.S. degree from mid- 
western college (1938) and M.S. degree from southern college 
(1940), desires employment with the Soil Conservation Service, 
in a defense industry, or in other engineering work. Has 1 
years’ experience as engineer with the U. S. Soil Conservation 
Service in the South and in the Pacific Northwest. Familiar with 
agriculture in most parts of the United States. Civil Service rating 


as junior engineer. Eligible for reappointment. Age 35. Mar- 
ried. PW-345 


AGRICULTURAL ENGINEER desires employment o’fering 
larger opportunity. Ten years’ experience in the electric utility 
industry and two years’ experience as an assistant extension agfi- 
cultural engineer. Good farm background. Particularly qualified 
to handle all phases of rural electrification, pump irrigation, and 
farm machinery. Capable of planning and conducting educational 
or promotional activities. Holds a state professional engineering 
certificate. Thirty-six years of age. Married. References on 
request. PW-344 


AGRICULTURAL ENGINEER with 15 years’ experience in 
the farm equipment industry; knows both farmer and tractor and 
implement industry in all sections of world; especially Canada and 
US.; advertising, public relations, editorial, camera, radio; can 
direct a complete service for dealers and factory; knows govern- 
mental and agricultural college officials; Farm Bureau; boys’ and 
girls’ clubs, livestock and special crop associations. Will locate any- 
where the right firm or industry may wish. Have production 
records that speak. Personal portfolio mailed on request. PW-343 
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